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85. (Amended) A method for locating a terrestrial m obile station, MS, when there 
is an occurrence of at least one o f (A) and (B) following : (A) said terrestrial mobile 

station MS [is] being tracked, and (B) a request fo/ locating said terrestrial mobile 

station MS, wherein said method uses wireless signal measurements obtained from 
transmissions between said terrestrial mobile station MS and a plurality of terrestrial 
communication stations, each capable of at least one of: wirelessly detecting said 
terrestrial mobile station MS, and wirelessly ybeing detected by said terrestrial mobile 
station MS, comprising: 

providing access to first and second ncfobile station location estimators, wherein 
said location estimators provide likely geographical ranges of an unknown location 

[estimates] of said mobile station MS when said location estimators are each supplied 

with corresponding input data obtained from wireless signal measurements obtained 
from transmissions between said mojbile station MS and the communication stations; 
wherein said first location estimator pi tforms one or more of the following 

techniques (a) through [(c)]_(d) w/ierfykippjied with said corresponding input data: 

(a) an angulation technlqu^ft>r determining, for at least one of the 
communication stations/ affleast one of (i) and (ii) following: (i) a distance 
between the communication station and the mobile station MS, said distance 
dependent upon signal/time delay derived information as at least part of said 
corresponding input data, and (ii) a wireless signal angle of arrival between 
the mobile station MS and the communication station , wherein said at least 
one communicationf station is stationary ; 

(b) a learning technique, wherein said learning technique uses a learned 

[learns an] association for associating (bl) and (b2) following: 

(bl) infdrmation, in said corresponding input data, obtained from at 
least one of signal strength and signal time delay measurements 
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of wireless signal communicated betweeri the mobile station MS 

and the communication stations, and / 
(b2) data identifying a likely geographical rAnge for a location for the 

mobile station MS, 
wherein said association is learned by a training process using a plurality of 
data pairs, each said data pair including: first information identifying a known 
location of some mobile station, and second information from wireless signal 
measurements communicated b etween said sope mobile station and one or 
more of the communication stations when saifl some mobile station is at the 
known location; / 

(c) a stochastic technique, wherein said stochastic technique uses a 
statistical correlation for correlating (cl) and (c2) following: 

(cl ) information, in said corresponding input data, obtained from at 
least one of signal strength and signal time delay measurements 



of wireless sign? 
communication s^ 
(c2) data identifying a l 



pe/ the mobile station MS and the 
/and 

'geographical range for a location for the 



mobile station MS/ 

wherein said correlation is usefl fc(r determining a probability that the mobile 



station MS is within the likeR geographical range of (c2) [an area]; 

(d) a multipath resolution technique for determ ining a likely geographical 

range L for a location of the rr/obile station MS- wherein fo r determining L, 

fdn - (d3) following hold: 

(dl) the multipath /esolution technique is dep endent upon multipath 
data of the corresponding input data, wherein the mu ltipath data 
is obtainedytrom wireless signal multipath information 
communicated between the mobile station MS and the 
communication stations, 
(d2^ the multipath resolution technique is depende nt upon (i) and (ip 
following: (i) a representation of each of a plurality of 



0 



geographical locations and (in for each/of the geographical 
locations, corresponding m ultipath information previously 
obtained usinp transmissio ns between some mobile station and 
the communication statio n* wher/the mobile station 



^«~ii^4ftr^^ geographical location, 

fd^ the mult i path resolutio n techr/aue selects one or more of the 
ppnpra phical location representatio n* that are likely to be 
ap proximate to the unk nown location; 
first receiving, from said first location e/imator, in response to first supplying 
said first location estimator with its said corresponding mpuLdata for said at least one 
occurrence, first location related informa/on having at least a first [estimate] Hkely 
peopra phical range for a location of theAnobile station MS; 

second receiving, from said secor/l location estimator, in response to second 
supplying said second location estirn/tor with its said corresponding inout_data for 
said at least one occurrence, seconMocation related information having at least a 
second [-*~H «v«1y P^oranh/cal nfogjfror the location of the mobile station MS; 

wherein each of said first anti secofeAely peographical ranges [location 
estimates] is [generated] detejLe^iT rnnner that is substantially unaffected by 
lilrrfy ppopranhical range/[ independently] of the other of said first and second 

location estimators [estimate] ; 

determining a resulting location estimate of the mobile station MS that is 

dependent upon («) and ^ following : (a) a first value obtained from said first 

location related information, and (b) a second value obtained from said second 

location related information. 

86 (Amended) [The method as claimed in Claim 85, further including: 

first supplying sfd first location estimator with its said corresponding input_data 

for said at least one Recurrence; and 
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second supplying said seJond location estimator with its said corresponding input 
data for said at least one occurrence; 

wherein at least one of slid ste ps of first and second supp l y ing, first and second 
receiving uses a transmissionlon the Internet. ^ 



88. (Amended) The mithod as claimed in Claim 85, wherein said step of 
providing access includes tranlmitting, through a telecommunications network, said 
first location estimator from alource site to an activation site for generating said first 
likely geographical range [performing said step of first generating]. 

90. (Amended) The methodU claimed in C laim 85, furllier including a stcptrf 
retrieving at least one of (d) and fe) following: 

(d) first historical location data having (i) and (ii) following: 

(i) a first set ^pr*yfLi likely geograph ic! ranpes for one or 
more mobillstaj Sforvfocations [estimates] generated by said 
first locationkftimator using first data obtained from wireless 
signal measutments of transmissions between: (1) one or more 
of a plurality if mobile stations, at a first plurality of locations, 
and (2) said plurality of communication stations, wherein said 
first set is seledted by determining that a distance related 
between at least one of said previous likely geographical ranges 
[location estimates] of said first set, and said first [estimate of] 
likely geogra phi cal range for t he location of the mobile station 
MS has a predetermined relationship, and 
(ii) data identifying iiid locations of said first plurality of 
locations; and 1 

(e) second historical location! data having (iii) and ( [ii] iv) following: 

(iii}[(0] a second set <¥ P revious likely geographical ranges f or one 
or more mobile stJtion l ocations [estimates] generated by said 
second location estimator using second data obtained from 
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wireless signal measurement! of transmissions between: (1) 
one or more mobile stations/ at a second plurality of locations, 
and (2) said plurality of coJununication stations, wherein said 
second set is selected by determining that a distance between at 
least one of said r ^ J\\ke\v peogr a phical r anges for one or 
mnr P mobile station locations [estimates] of said second set, 
and said second [estinie of] likely geographical range for the 
location of the mobile Ltion MS is [determined to be] less 
than a second predetermined value, and 
OyX[(ii)] data identifying Ld locations of said second plurality of 

locations. / 
91 . (Amended) The method as claimed in Claim 85, further including, for at 
least one ^ ««* ™d «son*« ^^<™nhical ranges [location estimate of said 
first and second location estimates]/!/ of obtaining a likelihood value that the at 
le^sj,^^ of said mobile station MS includes said 

mobile station MS [is in said one location estimate], wherein said likelihood value is 
obtained using previous likel y P eopr i P hical ra n ^ for on. or more mobile station 
locations [estimates] generated by L location estimator that generated said atleast 

one likely geographical range [location estimate] . 

92. (Amended) The methoi as claimed in Claim 85, wherein said step of 
providing access includes provid/ng a third mobile station location estimator, wherein 
said third mobile station locatioi estimator generates . likel y p eo praphical range [an 
estimate] of where said mobile/ station MS_is unlikely to be located. 

93. (Amended) The method as claimed in Claim 85, wherein said wireless 
signal measurements are measurements of transmissions between said mobile station 
MS and said plurality of corrLunication stations, wherein for providing a single 
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instance of said rorrfts ponding in put data to one of said location estimators, said 
transmissions occur within at/ interval of time that is less than a predetermined 

duration. / 

94. (Amended) The/method as claimed in Claim 85, further including 
performing a first simula/on for predicting a likelihood of said mobile station MS 
being in [at] said first ijLy peom-aphical range [location estimate], wherein said 
simulation uses pairs 0/ location representations, a first member of each pair 
including a i«r«l Y ^LlUin^ [location estimate] obtained from said first 
location estimator for/locaAg>fof] a different mobile station, and a second member 
of the pair including I representation of an independently determined location of the 
different mobile station 



initiati 
mobile stat 



97, (Amended) A method for [locating]j*hmath j& fin eatli iiiubH e^atkm 

MS of a r inr,Ht Y of mobile stations, [mobile st/tion] at an unknown terrestrial 
location. L. for MS using wireless signal measurements obtained from transmissions 
between said mobile station MS. and a plurality of fixed location terrestrial 
communication stations, wherein each of s/id communications stations is 
o„w a nti a 11v co-located with [includes] dhe or more of a transmitter and a receiver 
for wirelessly communicating with said Mobile station MS, comprising: 

initiating one or more requests for/information related to [a]jhe location of said 

station MS [from] with one of more mobile station location evaluators such 

' 10 that when said location estimators ai supplied with mpuLdata having values obtained 
from wireless signal measurements /obtained via transmissions between said mobile 
station MS substantially at L, and the cotommnication stations, said one or more 
location evaluators perform at leait twjifle following techniques (i), (ii) and (iii) 
when said techniques are suppliei with^corresponding portion of said input_data: 

(i) a first technique fo/ estimating [a location of] where said mobile station 
MS is located u sing sigr/aHime delay values from a firslcorresponding 
portion of said input da/a obtained from signals received at the mobile station 
MS from one or more iatellites, wherein said first technique uses said signal 
time delay values for determining one or more distances between said mobile 
station MS and said oiie or more satellites; 

(ii) a second technique for recognizing [a pattern of] multipath 
characteristics of a lecond corresponding portion of said inputdata, wherein 
said second technique includes the step* of and (b) following [uses an 
association for associating, for each of a plurality of mobile station locations, 
multipath wireleis signal characteristics between: (a) one or more of the 
communication Ltions, and (b) a mobile station at the location] : 
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fa^i calibratinp. for each ofl « plurality geographical locations, (al) 
or,H ( a ? ) following: (A > « representation of the geographical 
in^tinn, and (&\ forfthe peopranhical location, corresponding 
m»iti r th infnrmaticii indicative of multipath signals previously 



transmitted betwee 




when the some mo 



the geographical lo 



(b) determining one oi 



some mobile station and the transceivers. 



ile station transmitted from approximately 



nation; 



more likely location estim ates for MS by 



identifying a si mil arity betwee n (hH and (b2) following: (bl) 



multi path characte determined from wireless signals 
^mmnnirated hel ween th e mobile station MS and the 
transceivers, a nd the mu ltipath information of (a2) for a 



collection of one 



->r more of the geograph ical locations; and 



(iii) a third technique, where 
correlation for correlating (a) 

(a) values of [saidj. 



td technique uses a statistical 
flowing: 

I corresponding portion of said input data 



for the third techniqiAfwherein said values are a function [indicative] 
of at least one of: a signal strength and a signal time delay of wireless 
signals between saicj mobile station MS_and the communication 
stations, and 

(bj information! indicative of: a plurality of collections of wireless 
Qipnal measurements, wherein for each said collection, there is a 
Vnnwn Nation S Lhere said collection is obtained from transmissions 
between said con Jnu"ir.ation station s and some mobile station at the 

location^ for said some mobile station[J; 

wherein said cor elation is used for determining [a likelihood] that the 
mobile station MS is wi :hin a corresponding geographic area; 
first ~H^in C »t i„ a «t alfirst location e stimate of said mobile station MS , from 
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said one or more location estin 



ators[, a first one or more estimates] using a 
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[supplied] first instance [one or more] their said corresponding portions of said input 
data [for at least a first time when said first one or more corresponding portions are 
available]; 

wherein said step of first obtaining requires two way communication between 
the mobile station MS ana at least one of the communication stations prior to 
performing any of said figst second and third techniques ; 

transmitting, to a/predetermined destination via a communications network, 

[a] resulting information related to the location L_[estimate] of said mobile station 

MS, [that is] wherein said resulting information is obtained from said first one or 

more location estimate 

98 (Amended) /The ra^thod of Claim 97, further including the following steps: 
second obtaining, fromU^ia ine or more location evaluators, a_second one or 
more location estimates usifiga supplied second one or more of said corresponding 

portions of said in nut data [for at least one of: said first time and a second time when 

said second one on more corresponding portions are available]; 

determining said resulting location estimate of the mobile station, wherein said 
resulting location estimate is dependent upon: (a) a first value obtained from said first 
one or more location estimates, and (b) a second value obtained from said second one 
or more location estimates. 
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99. (Amended) A method for locating [k] mobile stations at one or more 
unknown terrestrial locations using wireless signal measurements obtained from 
transmissions between said mobile stations And a plurality of fixed location terrestrial 
/communication stations, wherein each of said communications stations includes one 
¥ or more of a transmitter and a receiver for tirelessly communicating with said mobile 
statio ns using one of the following wireless transmission techniques: CDMA, TDMA, 
GSM, AMPS, and NAMPS , comprising:/ 

providing [initiating one or more] a plurality of requests for location information, 

each request related to a location of onef of said mobile station s, to [from] one or 

10 more mobile station location [evaluates] estimators such that when said location 
estimators are supplied with input dati having values obtained from wireless signal 
measurements obtained via transmissions between said mobile stations and the 

communication stations, said one or more location [evaluators] estimators perform at 
least two of the following technique^ (i), (ii) A [and] (iii) and (iv) [when said 
15 techniques are supplied with a corresponding portion of said data] : 



(i)_ a first technique for estimating [a] locations of said mobile 
station s, wherein fir ea^iH^bile station MSI of at least some of the 
mobile stations, the first technique estimates a location of MSI using 
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signal time delay values from a first corresponding portion of said 
input data obtained from signals received at the mobile station MSI 
from one or more satellites, wherein said first technique uses said 
signal time delay values for determining one or more distances 



between said mobile station MSI and said one or more satellites; 
(ii) a second technique for recognizing a pattern of characteristics 
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of a second corresponding portion of said input data, wherein said 
second technique uses an association for associating, for each of a 
plurality of mibile station locations, multipath wireless signal 
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characteristics between: (a) one or more of the commlunication 
stations, and (b) [a] one of the mobile stations at the location; and 
(iii) a third technique for HMermininp location;/ of said mobile 
stations, wherein for each mobile statio n MS3 o/at least some of the 
mobile stations , and for at least a corresponding one of the 
communication ™ that is resnonsive/to transmissions from 

the mobile station MS3 , one of (a) and (b) fallowing: (a) a distance 
between the communication station CS.and' the mobile station MS3, 
said distance dependent upon measurements of a time delay of signals 
transmitted between the mobile station JWS3 and [at least one of] the 
communication station [s]_CS, said measurements obtained from a 
third corresponding portion of said yfcrtdata, and (b) a wireless signal 
angle of arrival indicative of an angular orientation a bout the 
^mmnniration station CS of a di /ection of t h e wi rele ss transmissions 

to CS from MS3 [between the mbbile station MS3 and the 

communication station]; 
(i v> a fourth technique for d ej^rmini ^g like ly lo c ation s of the mobile 
stations, wherein for each mofck^ /ion MS4 of at least some of the mobile 

stations, (a) - (f) following hold: 

fa ) the fourth techn ique \ L depend ent upon multipath data of a fourth 
corresponding p orti on of sai d in put data, w herein the multipath 
data is obtained frofa wireless signal multipath information 
communicated between the mobile st ation MS4 and the 
mmn-mnication s tations, 
(h ) the fourth tech n/q ue is depe ndent upon (bl ) and (b2) following: 
(hn a repre se ntation of each of a plu rality of geographical 
locations and /(h?^ for each o f the geographical locations, 
correspondiif* multipath information previously obtai ned using 
transmissions between some mohile station and the 
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communication stations, when the sfome mobile station 
transmitted from approximately the geographical location, 
(c) the fourth technique selects on^or more of the geographical 
location representations that are likely to be approximate to at 
least one unknown locationybf the mobile station MS4; 
first obtainin g, in response to one of thef requests, at least a first location 
estimate of a first of said mobile stations , from said one or more location estimators [, 
a first one or more estimates using] bv performing a [supplied] first collection of one 
or more of said first, second, third and fourth techniques using an available instance 
of [one or more] said corresponding pontions of said data for the first mobile station 
at a first unknown location [ for at leas/ a first time when said first one or more 

corresponding portions are available] 

second obtaining, in response to another of the requests, a t least a second 
location estimate of a second of said mobile station, from said one or more location 
estimators bv performing a second collection, different from said first collection, of 
one or more of said fipst^econfl and third techniques when there is a n available 
instance of their sai<loorrespoTiding portions of said data for the second mobi le station 
at a second unknowi^cat k 

first t ransmitting, t<6 a first [predetermined] destination via a first 

communications network, [a] first resulting information related to the location 

[estimate] of said first fa obile station [that is] wherein said first resulti ng information 

is_obtained [from]usmg said first^ one or more] location estimate[s]; 

second transmitting to a second destination via a second communications 
network, second re/ulting information related to the location of said second mobile 
station, wherein said second resulting information is obtained using said second 
location estimate. 
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1 00. (Amended) A location system for determining a location of [locating] a 
mobile station MS, wherein said mobile station /s one of a plurality of mobile 
stations, and signal measurements are available/of wireless transmissions between the 
plurality of mobile stations and a plurality of [fixed location] terrestrial 
5 communication stations, the improvement characterized by: 

one or more location estimators, each said location estimator for estimating a 
likely geographical region of a location for each of one or more individual mobile 
stations of the plurality of mobile stations, Mien said location estimator is supplied 
with data obtained from a set of said wireliss signal measurements provided by 
10 wireless transmissions between the individual mobile station and at least one of said 

plurality of [fixed location] communication stations; 

an archive for storing a plurality of flata item collections, wherein for each 
geographical location of a plurality of geographical locations, there is one of said data 
item collections having (al) and (a2) following: 
15 (al) a representation of the geograflhicajl location, and 

(a2) data obtained from wireless measurements provided by one of the 
plurality of mobile stations ftans^/ttingjfrom approximately the geographical 
location of (al); 

a performance evaluator for dfet^nining, for at least one of said location 
20 estimators , ESTR , a corresponding one or more performance measurements indicative 
of a previous performance of said one location estimator ESTR in locating one or 
more of the plurality of mobile Stations, wherein said corresponding performance 
measurements are determined ising said data item collections; 

a controller for activating/a group of at least one of said location estimators^ 
25 having ESTR therein, whereifi (bl) and (b2) following: 

(bl) [for generatingl ESTR outputs a corresponding likely geographical 

location LE of an umknown location [estimates] of said mobile statio n MS 
whe n ESTR is activated with a first said set of wireless signal measurements 
provided by wireless transmissions between said mobile statio n MS and at 
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(b2)] a correspondingjlikelij 
station MS being at a locatii 



ooc 



30 least one of said plurality of [fixed location) communication stations is 

obtained, and 

(b2) the likely geograph/cal location LE has [wherein one or more location 

hypotheses are generated, each having (bl) and (b2) following: 
(bl) a location estimale^of said mobile station that is dependent upon one of 
the corresponding location estimates generated by one of the location 
estimators of said group, and 

, value indicating a likelihood of said mobile 

>resented by LE [said hypothesized location 

estimate of (bl)], whkreiiy£aid one or more corresponding performance 

40 measurements for said one location estimator ESTR [providing the location 

estimate of (bl)] are used in determining said corresponding likelihood value; 

a location [estimator] Determiner for determining [a] resulting location 

information for [estimate of] said mobile station MS , wherein said location 

determiner uses LE to obtain the resulting location information [resulting location 
45 estimate being derived using at least one of said hypothesized location estimates^and 
said corresponding likeli lood values from said one or more location hypotheses] . 
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101. (Amended) A method for determining a location of [locating] a mobile 

station, MS, wherein said mobile station MS is one of a plurality of mobile stations, 
and signal measurements are capable pf being obtained from wireless transmissions 
between the plurality mobile stations and a plurality of fixed location communication 
stations, each of said communication stations capable of at least one of: wirelessly 
detecting said mobile station MS, dnd wirelessly being detected by said mobile station 
MS the improvement characterized by: 

providing access to a mobile station location estimator for estimating, for each of 
one or more of said mobile stations, a location of the mobile station when said 
location estimator is supplied wpi corresponding input data obtained using said 
signal measurements obtained from wireless transmissions between the mobile station 
and said plurality of communication stations; 

storing a plurality of data /[item] collections, wherein for each of a plurality of 

geographical locations, there As cfnp of/said data [item] collections having (al) and 

(a2) following: / Y-^ J 

(al) a representation orthegeographical location, and 
(a2) a representat/o/f of said signal measurements between one of the mobile 
stations and the plurality of communication stations when said one mobile 
station is approximately at the geographical location of (al); 
first obtaining, from said signal measurements between said mobile station MS 

and said plurality of communication stations, an initial location estimate of said 

mobile station MS from said location estimator; 

second obtaining one or more additional location estimates generated by said 

location estimator, wherein each said additional location estimate is generated from 

input supplied from at least one of said representations of signal measurements of (a2) 

for at least one of said data [item] collections, and wherein at least a majority of said 
additional location estimates satisfy a predetermined constraint dependent on said 
initial location estimate; 
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deriving a further locatioryfetimate of said mobile station MS using a group of 
one or more of said geographical location representations of (al) for said data [item] 
collections whose representations of signal measurements of (a2) were used to 
generate one of said additpnaAocaflon estimates. 

102. (Amended) The/methkaJ claimed in Claim 101, wherein said step of 
deriving includes deterrrfimttX^ea boundary of said further location estimate as a 
function of said geograihic/ locations] representations in said group. 
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103. (Amended) A location sysftem for locating a mobile station MS using 
wireless signal measurements obtained from transmissions between said mobile 
station MS and a network of [fi/ed location] transceivers, wherein said transceivers 
are cooperatively linked for usfe in locating the mobile stations, the improvement 
characterized by: 

a communications interface for routing, to each of one or more location 
estimators, corresponding/input data for estimating one or more initial locations of 
said mobile station MS, therein said corresponding input data is obtained using 
measurements of wireless signals obtained from transmissions between: 

(i) the mobile station MS, at a corresponding geographical location, and 

(ii) the network of transceivers; 
a location estimite^djufeter for deriving an additional location estimate of said 

mobile station MS ufeinUa^ rst initial location estimate generated by a first of said 

location estimators, 

(al) said aHd/ional location estimate has a corresponding confidence value 
indicative df a likelihood of the geographical location of the mobile station 
MS beingjt a location represented by said additional location estimate, and 
(a2) said/additional location estimate is determined using other location 
estimates/generated by said first location estimator previously to the 
generatioh of said first initial location estimate, wherein said other location 
estimatel are within a predetermined area about said first initial location, and 
said additional location estimate is determined using known locations 
corresponding to said other location estimates; and 

an outrjut gateway for transmitting, to a predetermined destination, a resulting 
location estimate that is dependent upon one or more of said first initial location 
estimate and skid additional location estimate. 



105. (Amended) The location system, aj&/cKiimed in Claim 103, further including 
a most likely estimator for determining smd/esujting location estimate of the 
responding geographical location of t)fc mobile station MS, said [most likely] 
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resulting location estimate being derived using said additional location estimate and 
its corresponding donfideBice value, said most likely estimator includes a probability 
density function forwziWing at least said confidence value for said additional 
location estimate > ^veL^area adjacent a boundary of said additional location 
estimate. / 
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106. (Amended) A location system for locating mobile stations using wireless 
signal data obtained from transmissions between said mobile stations and a network 
of fixed location transceivers, wherein said transceivers [in the network] are 
cooperatively linked for use in locating said jhobile stations, the improvement 
characterized by: 

an archive for storing a plurality of data [item] collections, wherein for each of a 
plurality geographical locations, there is one of said data [item] collections having 

(al) and (a2) following: j 

(al) a representation of the geographical location, 
(a2) a set of said wireless signal data obtained using transmissions 
between one of said mobile stations and the network, wherein the one 
mobile station transmits frim approximately the geographical location of 

(al); I 
a plurality of location estimators, dne or mdQ of / hich are [trainable] adaptable, 

wherein each said [trainable] adaptable locatiW/imktor for generating geographical 



location estimates for said mobile stations, wh^fenrf6r each said [trainable] 
adaptable location estimator, there is! a corresponding group of wireless signal 
measurement parameters, wherein for said adaptable location estimator to generate a 
location estimate of an individual dne of said mobile stations, at least some of said 
parameters must be instantiated with values obtained from transmissions between said 
individual mobile station and the hetwork, and wherein each said [trainable] 
adaptable location estimator [leaks] adapts its generated geographical location 
estimates according to changes iii said data collections of said archive [by associating, 
for each of at least some of said" data item collections, said geographical location 
representation (al) of the data ftem collection with said set of said wireless signal 

measurements (a2) of the data/item collection]; 
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a location estimator selector for selecting one or more of said plurality of location 
estimators for generating mobile station Location estimates; 

wherein for locating a particular orie of said mobile stations, said location 

estimator selector selects [each of ] Q^ne or more of said adaptable location estimators 



according to whethe r said at least [pnt\ 
corresponding group of parameter foi 



;he 



t of said parameters from said 
ainable] adaptable location estimator is 



capable of being instantiated usimg w/reless signal measurements obtained from 
transmissions between said particular mobile station and the network. 

1 10. (Amended) The location system as claimed in Claim [108] 107, wherein 

at least a first of said adaptable location estimators includes a first artificial neural 
network, and said first artificial neural network is one of: a multilayer perceptron, an 
daptive resonance theory model, and radial basis function network. 

111. (Amended) [The] A location system [a/ claimed in Claim 106,] for 

locating a mobile station MS using wireless signaa data obtained from transmissions 
between the mobile station MS and a network oy fixed location transceivers, wherein 
the transceivers are cooperatively linked for us^ in locating said mobile stations, 
comprising: 

[ wherein for at least one said trainable] /one or more location estimators [J for 
determining a location estimate of MS, wh^-ffi/ ft least one of the [trainable] location 
estimators LE has[, from its correspondins^ojfp of parameters,] a parameter for 
receiving a value dependent upon [related to] wireless transmissions between said 

[particular] mobile station MS and onef of said fixed location transceivers, wherein 

said value is indicative of at least oneyof the following conditions: 

(a) said one transceiver is active for wireless communication with said 

[particular] mobile station MS and a pilot signal by said one transceiver is 
detected by said [particular] mobile statio n MS ; 
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(b) said one transceiver is active for w/reless communication with said 
[particular] mobile stationMS and said one transceiver detects wireless 

transmissions by said [particular] mobile stationMS; 

(c) said one transceiver is active fcfr wireless communication with said 
[particular] mobile station MS and laid one transceiver does not detect 

wireless transmissions by said [pa^icufe] mobile station M& 

(d) said one transceiver is activyfe ftfri vireless^ommunication with said 
particular mobile station and saii rfci^uTafmobile station does not detect 
wireless transmissions by said dine transceiver; 

(e) said one transceiver is n^t active for wireless communication with said 
particular mobile station; 

output patewav for tr ansmit ting, to a predetermined destination, a resulting 
location estimate that is depend en /unon one or mor e locat ion estimates determined 
bv at least the location estimator LE. 



an i 
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113. (Amended) A location system for locating a wireless mobile station that is 
capable of communicating with a plurality of networked communication [base] 

stations, comprising: 

a transceiver: (a) for at leas/detecting a direction of wireless signals transmitted 
from the mobile station, and (bjf for communicating with said networked 
communication [base] station^ information related to a location of said wireless 
mobile station; 

a signal analyleY flrWermining whether a detected wireless signal from said 
mobile station has bSelfi on#of: reflected and deflected; 

one or more locati&Tlstimators for providing one or more location estimates of 
said mobile station by uSiig wireless signals transmitted from said mobile station, 
wherein at least one of said location estimators utilizes the signals from said mobile 
station that are determine^ to be neither reflected nor deflected; and 



atransport [means] 
wireless mobile station. > 



br moving at least said transceiver when locating said 



115. (Amended) The location system as claimed k/ciaim 113, further including 
one or more location estimators for estimating a locafibn of said transceiver, wherein 
at least one of said transceiver location estimator^uses [measurements of] data from 
wireless signals corrrniunicatedv [tnansmitted ^fom] between said transport and one of: 
said networked [basel^ojnm^rioit^n sffftions and a global positioning satellite 
system. 

1 16. (Amended) TheJiaeefeoysystem as claimed in Claim 115, further including 
a deadreckoning component oieratively movable with movements of said transport 
[transceiver] for estimating/change in a location of said transceiver, wherein said 
deadreckoning componer/ determines incremental updates to at least one location 
estimate of said [trans/^iver]jransDOrtoutput by at least one of said transceiver 
location estimators.. 
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1 17. (Amended) A method for lo/ating a wireless mobile station, MS, using 
measurements of wireless signals, whbrein at least one of: said measurements and 
said wireless signals are transmitted between the mobile station MS and at least one 
of a plurality of terrestrial transceivers, wherein said transceivers are capable of at 
least wireless detection of a plurality of wireless transmitting mobile stations , 
including said mobile station MS, domprising: 

providing access to first and sdcond mobile station location estimators, wherein 
each of said location estimators is capable of providing a location estimate for each 
mobile station of at least some of said mobile stations when said location estimator is 
supplied with corresponding data Obtained from wireless signal measurements 
communicated between the mobile station and one or more of said plurality of 



transceivers, wherein fa) and (b) 
(a) said first locati 



pllowing : 



>n estimator [performs one or more locating 
techniques, utilizing is said corresponding data, for determining] 
determines one or m6re [a locus of] first locations for the mobile station 
MS from at least onl of the transceivers,!, wherein said corresponding 
data [is] has value a that are indicative of [a function of] a signal time 
delay between the^fnobile station MS and one or more of the transceivers^ 
and said first location estimator determines the one or more first locations 
bv perfomiinLamangulation or trilateration using the values , and 
(b) said se^ond^ation estimator determines one or more second 

locations for the mobile station MS bv [performs] performing at least one 

of (bl) through ffb3) following; 

(b 1 ) an aigle of arrival locating technique for estimating [a] one or 
more angle jbf arrival locations of the mobile station MS, wherein said 
angle of arrival locating technique determines the. [a] the angle of 



arrival loci 



tions [estimate of the mobile station MS using] as being 
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along a direction from which wireless signals arrive at at least one of 
the transceivers from the mobile station MS; 
(b2) a negative logic technique for estimating at least one area 
where the mobile station MS is unlikely to be located; 
(b3) a signal processing technique for estimating a location of the 
mobile station MS using wireless/ signals received by the mobile 
station MS from a plurality of npn-terrestrial transmitting stations, 
wherein said wireless signals provide time values, and said signal 
processing technique determines at least one differential between the 
time values for the wireless/signals transmitted by two of the non- 
terrestrial transmitting stations; 
wherein the first and second location estimators determine, respectively, the first 
and second locations in a manner that fe substantially unaffected by the other of the 
first and second locations; / 

first supplying said first location estimator with first corresponding data obtained 
from received wireless signal measurements communicated between said mobile 
station MS and one or more of sap plurality of transceivers; 

second supplying said secoBd4tf£ation estimator with second corresponding data 
obtained from received wireless signal measurements communicated between said 
mobile station MS and one or/more of said plurality of transceivers; 

first receiving from saicy first location estimator, first location related information 

having at least the first one/or more locations [a first estimate for the mobile station 

MS 's location]; / 

second receiving from said second location estimator, second location related 
information having at feast the second one or more locations [a second estimate for 

the mobile station MjS's location]; 

determining a resulting location estimate of the mobile station MS using at least 
one of : (a) a first Value obtained from said first location related information, and (b) a 
second value obtained from said second location related information. 
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118. (Amended) A method for locating a tireless mobile station, comprising: 
repeatedly performing the following step</(Al) through (A3) for tracking the 
mobile station , wherein there is at least a firs]/ and a second mobile station location 
estimator, each able to provide a location estimate of a location of the mobile station 
at some time during said step of repeatedly performing ; 

(Al) receiving a location estimate of tiie mobile station from at least one of a first 
and a second mobile station location estimators, wherein each of said location 
estimators is capable of providing a likely geographical location estimate for said 
mobile station, wherein: 

(a) said first location estimator [estimates] determines a first likely 
geographical range for a/ location of the mobile station when supplied 
with first data, wherein said first data includes timing values obtained 
from wireless timing signals rkcdfvzd by the mobile station from one 
or more satellites , wherein M^rst! location estimator determines the 



first likely geographical radjfeeas'a range between the mobile station 
and at least one of the om or more satellites ; and 
(b)said second location estimator estimates a second location of the 
mobile station when/supplied with second data, wherein said second 
location estimator uses values from said second data that are obtained 
from time delays of wireless signals transmitted between the mobile 

station and [at least one transceiver of] a plurality of terrestrial 

transceivers cooperatively linked together for use in two way 

communication with the mobile station , wherein the second location 

est imator determines the second location, derffermining one of: (i) a 
~l * 

representation ofla locus of locations having substantially a same time 
difference of arrival of wireless signals between the mobile station and 
at least two of the transceivers, and (ii) an area having substantially 
common multipLth characteristics, wherein the area is identified by 
multipath characteristics obtained from wireless signals communicated 



between the nubile station and the transceivers ; 
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[wherein each of said first arkl second location estimators provides at least one 
location estimate of the mobile st/tion at some time during said repeated 
performances of said receiving )5tep;] 

(A2) determining at least/one r esulting location [information] of said mobile 
station using at least one ofia) a first value obtained from an instance of the first 
location estimate received from said first location estimator, and (b) a second value 
obtained from an instance/of the second location estimate received from said second 
location estimator; 

wherein said st# ofpltefHining includes determining the resulting [a likely] 
location of the mobile/statiqn by determining a likely roadway upon which the mobile 
station is located; 

(A3) providing Li/resulting location information [for displaying on]_to a 
display device, wherein said resulting location information is displayed as at least one 
location of the mobile station on a map having roadways thereon. 
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119. (Amended) A method for locating, from a plurality of wireless mobile 
stations, one of the wireless mobile statior/s using measurements of wireless signals, 
wherein at least one of: said measurements and said wireless signals are transmitted 
between said one mobile station and at /east one of a plurality of fixed location 
coi^umicato stations, each station cLble of at least one of receiving wireless 
signals from, and transmitting wireless signals to said one mobile station, comprising: 

receiving, from each of at least first and second mobile station location 
estimators, corresponding first and /econd h^elyjieo^^ 
[estimates] of said one mobile station, wherein^ for estimating a likely. 
^^ph^^lran.eforalocationL of a_[some] second [one] of the mobile stations 
at a time T A , said first location eiimator is capable of generating a corresponding 
liWelvpeograDhical location rangkwithout requiring a prior likely geographical 
location range [estimate] geneLd by said second location estimator for locating the 
second mobile station at sjJdkd^ location L A at substantially the time T A , and, 
£b)_for estimating a ^J^^^MAlocaA^ U, of [some]^ third one 
of the mobile stations at a JU' r/said second location estimator is capable of 
generating a correspondingly geographical location without requiring a prior 
l^lvpeoiiraDhicallocatiL range_[estimate] generated by said first location estimator 
for locating the third motile station at the location L B at substantially the time T B ; 
20 wherein (Al) aid (A2) following hold: 

(Al) said firstLation estimator performs one or more coverage area analysis 
techniques when saidLt location estimator is supplied with first data obtained from 
wireless signal measurements communicated between said one mobile station and one 
or more of said plurality of [fixed location] the communication stations, wherein each 
25 said coverage area Lysis technique determines for said one mobile station, at least 
one of (i) and (ii) following: 

(i) an a :ea determined irinr it 1— — " f (") anH MXowdk ftp [a 
corresponding area] for each communication station CS of one or 
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more of said [fixed location] communication stations that wirelessly 
detect said one mobile statio n, a corresponding area wherein the 
communication station CS is likely to be able to detect said one mobile 
station , and (b) [or] for ekch communication station CS of one or more 
of said communication Stations that is wirelessly detected by said one 
mobile statio n, a corresponding area wherein the co mmunication 
station CS is likely to he detected bv said one mobile station , and 
sine 



(ii) an area determined usiAe at least one of (c^ and (d) following: (c) 



CS of one or more of 

that can not detect s 
wherein the commu 



[excluded from a corresponding area] for each communication station 



!atio 



[fixed location] communication stations 
Lobile statio n, a corresponding area 
station CS is unlikely to be able to detect 



(A2) 



said one mobile s^MifcT and (d) [or] for each com munication station 
CS of one or more of said communication stations that can not be 
detected by said ond mobile statio n, a correspondin g area wherein the 
communication station CS is unlikely to be d etected by said one 
mobile station , and/ 
said second location estimator, when supplied with second data obtained 
from wireless signal measurements communicated between said one mobile station 
and one or more of said plurality/of [fixed location] communication stations, 
performs at least one of the location techniques (i) through (v) following: 
(i) a pattern recognition technique, wherein said pattern 

recognition technique estimates a location of said one [of the 
particular] mobile station from comparing ( 11 and (2) following: (1) at 
least one value derived from [a pattern of a plurality of time delayed 



signal strengths 
1 



of the wireless signal measurements provided by] said 



second data aifd (2) one or more values, where in each of the one or 
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more values is derived from mobile station wireless signal 
measurements at a known location ; 

(ii) a trainable mobile station location estimating technique for 
estimating a location of saia one mobile station, wherein said trainable 
mobile station location estimating technique is capable of being trained 
to associate (1) and (2) following: (1) each location of a plurality of 
geographical locations, and (2) corresponding measurements of 
wireless signals transmitted between some one of the mobile stations 

and the [fixed location] communication stations, wherein said some 

mobile station is approximately at the location; 

(iii) a locus computing technique for estimating a location of said 
one mobile station, whelrein said locus computing technique utilizes 
measurements of wireless signals from said second data between said 

one mobile station andftwo or more of the [fixed location] 
communication stations for /ejtermftiing a locus of locations for said 
one mobile station, whereinS^frndasurements are a function of a 
signal time delay between^said^rie mobile station and at least one of 

the two or more [fixed location] communication stations; 

(iv) an angle of arrival technique for estimating a location said one 
mobile station, wherein said angle of arrival technique determines a 
location estimate o| said one mobile station using a direction from 

which wireless signals arrive at at least one of the [fixed location] 

communication stations from said one mobile station; 

(v) a signal processing technique for estimating a location of said 
one mobile station using wireless signals received by said one mobile 
station from oneJor more non-terrestrial transmitting stations, wherein 
said wireless signals provide time values, and said signal processing 
technique deterfnines at least one differential between the time values 
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for the wireless signal/transmitted by two of the non-terrestrial 

transmitting stations! 
determining a resulting location estimate of said one mobile station, wherein 
said step of determining include/at least one of the substeps (Bl) through (B3) 
following: 

(Bl) combining both isaid first and second likel y r eo P ra phical ranges for a 
location [estimates] /f™H «n« mobile station to obtain said resulting location 
estimate that is diffient from each of said first and second location estimates, 
(B2) obtaining one/or more values rating said first and second likely 
gS o m ^jmL^oo^on [estimates] of said one mobile station , 
wh^nsaidvalies a* indicative of relative expected performances of said 
first and xe^ocMpZjn^ in locating said one mobile station, 
(B3) selecting Jne ofLid/rst and second likely peopraphical ranges for a 
.n,^ of Jd on/i^bile station [estimates] for receiving preference in 
determining Aid /esulting location. 
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121 . (Amended) A method for locating a wireless/mobile station capable of 
wireless two way communication with a plurality of fpced location terrestrial stations, 
comprising: 

providing access to a plurality of mobile stationf location estimators, wherein said 
location estimators provide location estimates of said mobile station when said 
location estimators are supplied with corresponding input information derived from 
wireless signal measurements transmitted from or received at the mobile station; 

receiving, over time, a plurality of location/estimates of the mobile station, 
wherein said step of receiving includes steps {m and (b) following: 

(a) first receiving, from a first of said location estimators, a first one or more 
location estimates of the mobile station, wherein said corresponding input 
information for said first location estimator includes timing data from wireless 
signals transmitted from one or moije global positioning satellites, and 
received by the mobile station; 

(b) second receiving, from a secoWd of said location estimators, a second one 
or more location estimates of the mobile station, wherein said corresponding 
input information for said second location estimator includes data that is a 

function of a signal time delay pf trroroj^wireless signals transmitted between 

the wireless mobile station and one of said plurality of fixed location 
terrestrial stations during a plurality of transmissions between the mobile 
station and the one terrestrial/ station wherein there is at least one transmission 
from the mobile station to ttte one terrestrial station, and at least one 

transmission from the one terrestrial station to the mobiles station [, and 

wherein said corresponding input information is a function of a signal time 
delay between the mobil^ station and at least one of the fixed location 

terrestrial stations]; 

determining, a plurality o| consecutive resulting location estimates for tracking 
the mobile station, wherein said step of determining includes : (a) deriving at least one 
of said resulting location estimates of the mobile station using a location estimate 
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most recently generated from dptiS o£s6id first one or more location estimates by said 
first location estimator, and (jb^ jivitlg at least one of said resulting location 
estimates of the mobile^tation using a most recently generated one of said second one 
or more location estimates by said second location estimator. 
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126. (Amended) A method for providing a location estimate of a wireless 
mobile station using measurements of wifeless signals, comprising: 

first transmitting, when available, a first collection of measurements of wireless 
signals transmitted between said mobfle station and one or more satellites, to a first 
location estimator; 

second transmitting, to a second location estimato r remote from the mobile 
station , a second collection of measurements obtained from wireless signals 
transmitted between said mobile station and one or more fixed location terrestrial 
stations, at least when said first collection is not available, wherein said second 
collection includes signal time dfelay data of wireless signals transmitted between the 
mobile station and the fixed location terrestrial stations; 

wherein said second location estimator determines a location estimate of the 
mobile station dependent upon the mobile station being approximately on a locus of 
locations from at least one otfthe fixed location terrestrial stations, said locus 
including substantially onlWqc^tidns where a signal time delay dependent condition 
is satisfied; 

first obtaining a first location estimate of said mobile station when said first 
location estimator is supplied with an instance of said first collection; 

second obtaining a second location estimate of said mobile station when said 
second location estimator is supplied with an instance of said second collection; 

outputting a resuming location estimate that is dependent upon at least one of said 
first and second location estimates. 



130. (Amended) The method of Claim 126, wherein at least one of said steps of 
first and second transmitting i icludes transmitting one of said first and second 
collections on at least a portio i ojFtpe Internet. 



\ 
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131. (Amended) A method for Ideating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and a 
plurality of fixed location complication stations, wherein each of said 
communications stations includes on'e or more of a transmitter and a receiver for 
5 wirelessly communicating with said mobile station, comprising: 

providing access to first and second mobile station location e valuators, wherein 
said location evaluators are able to c etermine information related to one or more 
location estimates of said mobile station when said location estimators are supplied 
with data having values obtained fix m wireless signal measurements obtained via 
transmissions between said mobile station and the communication stations, wherein 
(A) and (B) following: 

(A) said first location evajuator performs one or more of the following 
techniques (i), (ii) and (iii) 
data: 

(i)_ a first technique fo determining, for at least one of the 
communication stadons^obe^of: a wireless signal angle of arrival, and 
a time difference of arrival between the mobile station and the at least 
one communication statio n from a two way communication ^ 



20 



1 

10 t 



wher/sbppjaed with corresponding instances of said 
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therebetween, wherein the two way communication uses one of: 
CDMA. TDMA. (5SM NAMPS and AMPS as a communication 
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protocol ; 

(ii) a second technique for estimating a location of said mobile 
station, using valjues from a corresponding instance of said data 
obtained from signals received at the mobile station from one or more 
satellites; 

(iii) a third technique for [recognizing] identifying a pattern of 
characteristics of a corresponding instance of said data, wherein said 
pattern of characteristics is indicative of a plurality of wireless signal 
transmission paths between the mobile station and each of a plurality 
of antennas at one or more of the communication stations; and 
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(B) for the one or more* of said techniques performed by said first location 
estimator, said second location evaluator performs a different combination of 
said one or more of saicl techniques when supplied with corresponding 
instances of said data/for the one or more techniques of said different 
combination; 

first obtaining, from s^id first location estimator, first location related 
information for identifying a location of the mobile station for at least one of the 
following situations: a ticking of the mobile station, and in response to a request for 
a location of the mobil^ station, wherein said first location estimator uses one or more 
available first coifrestodhcfing instances of said data for said one or more techniques 
performed by said x ftM kjg&tion estimator; 

second obtaininalfrom said second location evaluator, second location related 
information for identfiifcing a location of the mobile station for said same at least one 
situation, [wherein] vmen said second location estimator uses one or more available 
second corresponds g instances of said data for said different combination of said 
techniques ; 

determining a r suiting location estimate of the mobile station dependent upon at 
least one of: (a) a fii st value obtained from said first location related information, and 
(b) a second value ( btained from said second location related information. 
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133. (Amended) A method for locating a mobifle station when there is an 
occurrence of at least one of: said mobile station being tracked, and a request for 
locating said mobile station, wherein said methoa uses wireless signal measurements 
obtained from transmissions between said mobile station and a plurality of fixed 
location communication stations, wherein eacM of said communications stations 
includes one or more of a transmitter and a refceiver for wirelessly communicating 
with said mobile station, comprising: / 

providing access to first and second mobile station location evaluators, wherein 
said location evaluators determine information related to one or more location 
estimates of said mobile station when saiB location estimators are supplied with data 
having values obtained using wireless signals obtained via transmissions between said 
mobile station and the communication stations, wherein (A) and (B) following: 

(A) said first location evaluator performs one or more of the following 
techniques (i), (ii) and (iii) whin supplied with corresponding instances of said 
data: / 

(i) a first techniqi^Tb determine a wireless signal angle of arrival between 
the mobile station arrant Wast one of the communication stations; 

(ii) a second techn^e for estimating a location of said mobile station using 
values from a corresponding instance of said data obtained from timing 
signals received at the mobile station from one or more satellites; 

(iii) a third technique, wherein said third technique uses a statistical 
correlation for correlating (a) and (b) following: 

(a) wireless signal related values of a corresponding instance of 
said data instance; and 

(b) information indicative of a location for the mobile station, 
wherein said/correlation is used for determining a probability that 

the mobile station is within at least one geographical area, and 

(B) for said one or more of said techniques performed by said first location 
estimator, said second location estimator performs a different combination of 
said one or more of said techniques when said second location estimator is 
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supplied with corresponding instances of data for the one or more techniques 
of said different combination; / 
first [generating, bv] obtaining from/ said first location estimator, first location 

related information of the mobile station's location, for said [at least one] occurrence, 
35 using when available first corresponding instances of said data for each of said one or 
more said techniques performed by said first location estimator; 

second [generating, by] obtaining from said second location estimator, second 
location related information of the mobile station's location, for said at least one 
occurrence, using when availablejecond corresponding instances of said data for said 
40 different combination; (J 

wherein each of said first a^*s6cond location related information is capable of 
being generated independently oi the other of said first and second location related 
information; / 

determining a resulting location estimate of the mobile station using at least one 
45 o f (a) and (b) following : (a) a first value obtained from said first location related 
information, and (b) a second/value obtained from said second location related 
information; / 

wherein said step of determining includes a step of identifying one or more 
subareas for said resulting location, said one or more subareas selected from a 
50 predetermined plurality of/subareas of a larger mapped area. 
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1 34. (Amended) A method for locating a mobile station using wireless signal 
measurements obtained from transmissions between said mobile station and a 

plurality of [fixed location] communication stations, wherein each of said 
communications stations includes onb or more of a transmitter and a receiver for 
wirelessly communicating with said/mobile station, comprising: 
receiving a request for a location of the mobile station; 
generating one or more requests for information related to a location of said 
mobile station from one or more mobile station location evaluators such that when 
said location estimators are supplied with data having values obtained from wireless 
\ signal measurements obtained vii transmissions between said mobile station and the 
communication stations, said onh or more location evaluators perform at least two of 
the following techniques (i), (ii)l (iii) and (iv) when said techniques are supplied with 
a corresponding portion of said/data: 

(i) a first technique for determining at least one location area or locus for 

; said mobile station using timing measurements indicative of one of: a time 

of arrival of wireless/sigrf^ls, and a time difference of arrival of wireless 
signals between the m6jWle station and at least one communication station 
CS, wherein the si gnafrfor obtaining the timing measurements are 
communicated during a plurality of wireless signal transmissions between 

) the mobile station lind CS. with at least one of the transmissions being from 

the mobile station/to CS ; 

(ii) a second technique for determining, for at least some one of the 
communication Rations, a wireless signal angle of arrival that is indicative of 
an angular orientation about at least one communication station CS of a 

5 direction of the jvireless signal to CS from [between] the mobile station 

[and the at leasj some one communication station] ; 

(iii) a third technique for estimating a location of said mobile station, using 
timing values from a corresponding portion of said data obtained from 
signals received at the mobile station from one or more satellites; 
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(iv) a fourth technique, whereto said fourth technique provides a pattern 
recognizer for estimating a location of said mobile station by deriving said 
location estimate from a partem of multipath wireless signal characteristics 
between: (a) one or more off the communication stations, and (b) said mobile 
station; 

first obtaining, from said onef or more location estimators, a first one or more 
location estimates using an available first one or more corresponding portions of said 
data; 

determining a resulting lo/ation estimate of the mobile station obtained from at 

' :ation estimates; 

wherein at least one (/f^ld steps of receiving, generating, first obtaining, and 
determining include a substA kpnejif: (i) transmitting information to a 
predetermined destination iing one of a public switched network and the Internet, 
and (ii) receiving information from a predetermined source using one of a public 
switched network and the internet. 
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137. (Amended) A method for locating a mobile station when there is tan] 
at least one occurrence of [at least one of] : said motile station being tracked, and a 
request for locating said mobile station, wherein s/id method uses wireless signal 
measurements obtained from transmissions betwU said mobile station and a 
plurality of fixed location communication stations, wherein each of said 
communications stations includes one or more/of a transmitter and a receiver for 
wirelessly communicating with said mobile slfation, comprising: 

providing first and second mobile statiol location evaluators, wherein said 
location evaluators determine information dated to one or more location estimates of 
said mobile station when said location estimators are supplied with data having values 
obtained from wireless signal measurements obtained via transmissions between said 
mobile station and the communication sta/ions, wherein (A) and (B) following: 
(A) said first location evaluator foerforms one or more of the following 
C techniques (i), (ii), (iii) and (iv) Jhen said techniques are supplied with a 
corresponding instance of said 

(i) a first technique tof determining from a two way 
communication hptvvee/ jtheja obil e s t atio n and at least one of the 

„nir,tion stationf CS, [for at least one of the communication 

stations], one of: a wireless signal angle of arrival , and a time 
difference of arrival jfetween the mobile station and the at least one 
communication station; 

(ii) a second technique for estimating a location of said mobile 
station, using timii/g values from a corresponding instance of said data 
obtained from signals received at the mobile station from one or more 
satellites; 

(iii) a third technique [, wherein said third technique provides an 
association for associating, for each of a plurality of mobile station 
locations, multilath wireless signal characteristics between: (a) one or 
more of the con munication stations, and (b) a mobile station at the 
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l^otinn] fnr reco gnizing mul tipar t charac teristics from a 
corres ponding instance of said da/a. wherein said third technique 
includes the steps of (A and (b) following: 

fa ) calibrating, for each of a plurality geo graphical locations, (al ) 
and (a2) following: (ll) a representati on of the geographical 
location, and (&\ for the ge opraphical location, corresponding 
mnlti path information indicative o f multipath signals 
previously transmitted between some mo bile station and the 
communication s/tations. when the some mobile station 
transmitted frot h approximately th e geographical location; 
(h ) determining ope or more likely lo cation estimates for the 
mobile station from a similarity bet ween (bn and (b2) 
followin g: (hi) afifripath characteristics d etermined from 
wireless sij foals£op»municated between the mobile station 
and the c ommunication stations - and (b2) the multipath 
information of (slZ) for a collection o f one or more of the 
geographical locations : and 
(iv) a fourth/technique, wherein said fourth technique uses a 
statistical correlation for correlating (a) and (b) following: 

(a) wireless signal related values obtained from a 
corresponding instance of said data, and 

(b) /information indicative of a location for the mobile station, 
wb/erein said correlation is used for determining a value 
indicative of a likelihood that the mobile station is within a 

arresponding geographical area, and 
(B) for said ode or more of said techniques performed by said first location 
estimator, said/second location evaluator performs a different combination of 
said one or mpre of said techniques when supplied with corresponding 
instances of Jaid data for the one or more techniques of said different 
combinatio n/ of techniques ; 
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first obtaining, from said first location estimator, first location related 
information, for said at least one occurr/nce, using a supplied first one or more 
corresponding instances of said data d at least a time when said first one or more 
corresponding instances are available/ 

second obtaining, from said sec/nd location evaluator, second location related 
information, for said at least one occurrence, using a supplied second one or more 
Corresponding instances of said d X for at least a time when said second one or more 
corresponding instances are available; 

wherein each of said first anl second location related information is capable of 
being obtained substantially independently from the obtaining of the other of said first 
and second location related information; 

determining a resulting location estimate of the mobile station dependent upon at 
least one of: (a) a first value obtained from said first location related information, and 
(b) a second value obtained from said^cond location related information. 
138. (Amended) The mfethodiof Claim 137, wherein one or more of: 

(a) said first technique includes a step of performing one of a triangulation 
and a trilateratioi 

(b) said third technilue includes a step of activating an artificial neural 



network; 
(c) [a procedure] s 



id fourth technique includes a step of p erforming one of: a 
principle decomposition , a least squares, a partial least squares, and a 
procedure usink Bollenger Bands. 
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1 39. (Amended) A method for locating a Jireless mobile station using wireless 
signal measurements obtained from transmissions between said mobile station and a 
plurality of communication stations capable ^fwirelessly detecting said mobile 
ation, comprising: 

first determining whether a first locat/on estimate of said mobile station is 
capable of being determined using a firsjf collection [combination] of one or more of 

(a) through (c) following: 

(a) a first technique 7 for determining, for at least one of the 
communication statioAs_CS, a wireless signal angle of arrival at the at 
least one communication station CS , and a time difference of arrival 
between the mobile/station and the at least one communication station 
CS using the wirel'ess signal timing m easurements, wherein the signals 
fnr retaining the /iminp measureme nts are communicated during a 
plurality of wire/ess signal transmissions betw een the mobile station 
and CS. wife at/least one of the transmissions being from the mobile 
statio: 

(b) . \t-t§coM technique using measurements from signals received 
at the molestation from one or more satellites; 

(c) a J latiern recognition location technique for estimating a 
location of laid mobile station by recognizing a pattern of 
characteristics of data obtained from wireless signal measurements, 
wherein said pattern of characteristics is indicative of multipath 
wireless signal transmissions paths between the mobile station and one 
or more of the communication stations; 

[(d) ai angle of arrival technique, wherein an angle of arrival of 
signal transmissions from said mobile station is determined at one or 
more ofjthe communication stations;] 
second determining a second location estimate of said mobile station by a 
different collection [combination] of one or more of said techniques when one of: (i) 
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said step of first detei 

unable to provide said 
expected to be more ao 




determines that said first collection [combination] is 
location estimate, and (ii) said second location estimate is 
ate or reliable than said first location estimate. 
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140. (Amended) A method for locating a riobile station using wireless signal 
measurements obtained from transmissions betXeen said mobile station and at least 
one of a plurality of terrestrial transceivers [ communication stations] capable of 

wirelessly detecting said mobile station, comprising: 

providing access to one or more of the jocation techniques (a) through (c) 

following: 

(a) a first technique for/triangulating, wherein for each of three or 
more of the communicatio/i stations, one of: a signal time of arrival, 
and a signal time difference of arrival between the mobile station and 
one of the ttm^^ifommmiic^on station] is determined using a 
first input obtained frori the wireless signal measurements i jyherem 
thP.-si pnals for ob tainin g the wifeless sign al measurements are 
r^mnrnnicated durirJ* yhnLv of wireless sipnal transmissions 
lotwn the mobile 4*ion /nd^Ke one transceiver, with at least one of 
emissions wji p from the mobile station to the one transceiver, 

,nH at least one of 4 emission s bein? from the one transceiver to 

the mobile station ; 

(b) a second technique using a second input obtained from one or 
more transmission! between the mobile station and the transceivers 
[communication stations], said second input including time delay 
measurements of signals received at the mobile station from one or 
more satellites; 

(c) a third tec inique that [learns] determines a location of the 
■nnhite station bJ using [an association between] a plurality of pairs of 
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between 
transcei 



(i) and (ii) following: 

(i) char icteristics of wireless multipath signals communicated 
l some mobile station and one or more of the 
ers_ [communication stations], and 
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(ii) a location of said some r/obile station during the 
communication, 

wherein [said association is determined by a training process using a 
plurality of said pairs, whereinj when said third technique is supplied 
with a third input of characteristics of wireless multipath signals 
communicated between said mobile station and one or more of the 
transceivers [communicaj/on stations], data indicative of a location of 
the mobile station is nht/ine d from a similarity between the third input 
and the characteristic^ wireless m ultipath signals of (c)(1); 
determining whether a partic&a/ one of the location techniques (a) through (c) 
has its corresponding input avai4jie-fer determining a first location estimate of said 
mobile station; 

determining a second location estimate of said mobile station by activating one of 
said location techniques differ/nt from said particular location technique when the 
corresponding input for saidiifferent technique is available. 
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142. (Amended) A method for locating a mobile station using wire/ess signal 

i at least 



measurements obtained from transmissions between the mobile station 
one of a plurality of communication stations, wherein each of said communications 
stations includes one or more of a transmitter and a receiver for 
communicating with the mobile station wirelessly, comprising: 

providing access to at least first and second location estir/ators for estimating 
a location of the mobile station, wherein for said first location ystimator to estimate a 
location of the mobile station, said first estimator is dependent upon a result from a 
first location technique included in one of the following (a) through (e) location 
technique categories, and for said second location estimate/ to estimate a location of 
the mobile station, said second estimator is dependent up/n a result from a second 
component included in a different one of the following L through (e) location 

technique categories: 

(a) one of a trilateration and a triaiigulation technique for 
determining, for each of three or moife of/jfife communication stations, 
one of: a wireless signal time of arr/val/an^wireless signal time 
difference of arrival between the Mobile station and the 
communication station using a fi/st input obtained from tuning 
measurements of the wireless siinal measurements , wherein for at 
l«ist one of three or more communication stations CS the timing 
measurements are obtained frr/m signals communicated during a 
pluralit y of wireless sign al tr ansmissio ns between the mobile station 
ar ,H f£ , with at least one of iie transm issions being from the mobile 
station to CS ; / 

(b) a stochastic technique, wherein said stochastic technique uses a 
statistical correlation for collating: 

(i) a second input obtained from the wireless signal 
measurements, andi 

(ii) data indicative of a location area for the mobile station, 
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wherein a probability that the mobile station is within the 
correlated location airea is determined from said correlation; 

(c) a learning technique, for learning an association, wherein said 
association is determined/by a training process using a plurality of data 
pairs, each said pair including: first information indicative of a location 
of some mobile stationiand second information from wireless signal 
measurements betweeri said some mobile station and one or more of 
the communication stations when said some mobile station is at the 
location, 

wherein when said learning technique is supplied with a third input 
obtained from the wireless signal measurements obtained from 
transmissions between the mobile station and at least one of a plurality 
of communication Stations, data indicative of a location for the mobile 
station is determined; 

(d) a pattern recodtiitic/n location technique for estimating a location of 
the mobile statioh by ^cognizing a pattern of characteristics of a 
fourth input obtained frDirfffie wireless signal measurements, wherein 
said pattern of characteristics is indicative of multipath wireless signal 
transmissions bfetween the mobile station and one or more of the 



communicatioi 



(e) a locati m technique using a fifth input obtained from 



measurements 
more satellites; 
determining whether sai( 
available for determining a fi 



stations; 



from signals received at the mobile station from one or 



first location estimator has its corresponding input 
st location estimate of the mobile station; 
determining a second location estimate of said mobile station by activating said 
second location estimator when the corresponding input for said second location 
estimator is available, and skid corresponding input to said first location estimator is 
unavailable. 
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152. (Amended) A location system foi locating one or more wireless mobile 
stations using wireless signal measurements obtained from transmissions between 
said mobile stations and a plurality of communication stations capable of at least one 
of: wirelessly detecting said mobile stations, and being wirelessly detected by said 
mobile stations, comprising: 

an archive for storing a pluralit^ of data item collections, wherein each said data 
item collection includes (al) and (p) following: 

(al)a representation of a/location of one of said mobile stations, 
(a2)data indicative of said wireless signal transmissions between said one 
mobile station and at least one of said communication stations, wherein said 
one mobile station transmits from approximately the mobile station location; 
a plurality of location estimators, each of at least some of said location estimators 
accesses information indicative] of at least one correspondence [association] between 
(al) and (a2) for a plurality of said data item collections for determining a location 

ft a Daiiicular one of said mobile stations, wherein 
said location estimator uses a fcortesMdjng data set indicative of wireless signal 
transmissions between said particular mobile station at said unknown location, and 
one or more of said communication stations; 

a location estimator seledtorSor selecting one or more of said plurality of location 
estimators for determining onje or more location estimates of said particular mobile 
station, said selector selects ekch said location estimator by using information 



indicative of identifications o 
communication device: (i) is 



one or more communication devices, wherein each said 
)ne of a wireless signal transmitter and a wireless signal 



receiver located at one of sai(j communication stations, and (ii) communicates with 
said particular mobile station 
corresponding data set used 



thereby providing at least a portion of said 
said location estimator. 



50 



1 59. (Amended) A method for locating a mobile station using' wireless si 
data obtained from transmissions between said mobile station and/a plurality of 
communication stations capable of at least one of: wirelessly detecting said mobile 
station, and wirelessly being detected by said mobile station , wAerein said 
communication stations are able to provide v oic e c ommun ication with the mobile 

station , comprising: / 

receiving said wireless signal data obtained from transmissions between said 
communication stations and said mobile station at an unknown location, wherein said 
wireless signal data includes at least two of (Al) through (A3) following: 

(Al ) signal timing measurements of wirefess signal transmissions 
between said mobile station and one or mc/re of said communication 
stations at terrestrial lnratinns, wherein for at least one of the 
communication stations c£th e re is a obrresponding portion of the signal 
timin p measurements thLare obt ained during a plurality of wireless signal 
transmissions between tjfe nWbile sfoion and CS. with at least one of the 
transmissions being from the mob ile station to CS; 
(A2) time delay measurementsirom wireless signal transmissions from 
one or more satellites to said mobile station, each of the satellites having 
— one of the communication stations; 

(A3) signal pattern characteristics of wireless signal transmissions 
between said mobile station/and one or more of said communication 
stations, wherein said signal pattern characteristics are indicative of a 
multipath signal pattern at the unknown location between the mobile station 
and at least one of the communication stations; 
generating one or more location estimates of said mobile station, using said 
wireless signal data, and at leas/two of the following location techniques (Bl) 

through (B3J_[(B4)] following: 

(B 1 ) a triangula/ion or trilateration technique using the measurements 
from (Al); / 

(B2) a triangu/ation technique using the measurements from (A2); 
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(B3) a pattern recognitionAechnique for estimating a location of said 
mobile station by recognizing a signal pattern of characteristics from (A3). 
160. (Amended) The method dk claimed in Claim 159, wherein said step of 
generating includes performing a stochastic technique for generating a location 

L ate of said mobile station, wMerein said stochastic technique uses a statistical 
correlation for correlating: / 
5 (i) measurements from saifl^reless signal data, and 

(ii) previously obtained wh^iess signal data indicative of a plurality of known 
mobile station locations; / / 

wherein said stochastic technique determines a probability that said unknown 
location is within a geographic area [associated with the probability]. 
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163. (Amended) A mobilfe station location system, comprising: 
an interface to one or mole mobile station location estimators for estimating 
locations of mobile stations Juch that for each of at least some of the mobile stations, 
when said one or more loca/ion estimators are [each] supplied with corresponding 
data obtained from measurements of wireless signals transmitted between the mobile 
station, and at least one nf ri > and ^following: 

(1) a plurality oflfcommunication stations capable of at least one of: 
wirelessly diecting said mobile stations, and being wirelessly detected 
by said mobile stations, and 

(2) one or morl ncmlbrrestrial wireless signal transmitting stations, 

then foLsaid one or mori l^ation^stimators sup plied with their corresponding data, 
each such estimator oulLsa corresponding location estimate[s] of a geographical 

location of the mobile Station; 

wherein for a first of said mobile station location estimators, when estimating 
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a location of one of th 
from a first componer 
categories, and for a 
estimating a location 
upon a result from a 



t mobile stations, said first estimator is dependent upon a result 
t included in one of the following (a) through (f) component 
second of said mobile station location estimators, when 
3 f one of the mobile stations, said second estimator is dependent 
second component included in a different one of the following 



(a) through (f) compcnent categories wherein for at least one instance of locating one 



of the mobile station 



estimates: 



, said first and second estimators provi de, different location 



30 



(a) a category of pattern recognition components, wherein each said pattern 
recognition component estimates a location of one of the mobile stations 
from a pattern of multipara sig nal characteristics including a plurality of 
time delay* d signal strengths of the wireless signal measurements provided 
by said corresponding data for said pattern recognition component; 

(b) a catelory of trainable mobile station location estimating components 
for estimating a location of the mobile station, wherein each said trainable 
mobile stktion location estimating component is capable of being trained to 
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associate: (i) each location of a plurality of geographical locations with (ii) 
corresponding measurements of wireless signals transmitted between some 
one of said mobile stations and the plurality of communication stations, 
wherein said some mobile station is approximately at the location; 
(c) a category of locus computing components for estimating a location of 
the mobile station, whereinf said locus computing components utilize timing 
measurements of wireless /signals from their said corresponding data 
between the mobile statioh and two or more of the communication stations 
for determining a locus of locations for the mobile station, wherein said 
measurements are a func ion of a signal time delay between the mobile 

c pmmunication station CS of the two or more 



station and at least one 
communication stations 

communication station 
there is a corresponding 



mobile station and CS, 



said [at least one of the two or more] 

] CS being attached to the ground , and wherein 
portion of the signal timing measurements that are 



obtained during a plurality df wireless signal transmissions between the 



mm at least one of the transmissions being from the 
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mobile station to CS ; 

(d) a category of angle! of arrival components for estimating a location of the 
mobile station, wherein each of said angle of arrival components determine 

a location estimate ofpe mobile station using a direction from which 
wireless signals arrive at at least one of the communication stations from the 
mobile station; 

(e) a category of negative logic components for estimating an area of where 
the mobile station ifc unlikely to be located; 

(f) a category of signal processing components for estimating a location of 
the mobile station /using wireless signals received at the mobile station from 
the non-terrestriaUtransmitting stations, wherein said wireless signals 
provide time values, and said signal processing components determine at 
least one differential between the time values for the wireless signals 
transmitted by two of the non-terrestrial transmitting stations; 
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wherein said interface includes a component for communicating on a 
communications network with at Least one of said one or more location estimators and 
thereby receiving, from said at Ipst one estimator, said corresponding location 
estimate of the mobile station;/and 

a resulting estimator for determining a likely location estimate of a particular 
K^J \ . ^mobile station, said resulting estimator receiving one or more of said corresponding 
\^>^ location estimates for the tfarticular mobile station from said interface, said resulting 
estimator having at least cine of: (i) a selector for identifying at least one preferred 
location estimate from siid^orfesponding location estimates, said likely location 
70 estimate being at least ats dependent on said preferred location estimate as any other of 
said one or more coiresptWinglocation estimates, and (ii) a combiner for combining 
said one or more cor^bsponding location estimates for obtaining said likely location 
estimate. 



55 



169T(Amencied) A mobile station/location system, comprising: 

an interface to a plurality of mobilfe station location estimators for estimating 
locations of mobile stations, such tha/for each of at least some ofthe mobile stations, 
when one or more of said location estimators are supplied with corresponding data 
obtained from measurements of wiiless signals transmitted between: 

(i) the mobile station, Ind 

(ii) at least one of: a niwork of communication stations cooperatively 
linked for use in ideating the mobile stations, and one or more non- 
terrestrial wirelesi signal transmitting stations, 

then fbLsaid one or more locatiJn estimators n.ppliH with their corres ponding data , 
each fli^&ngSHLOUtpulta corresponding location estimate^] of a geographical 

location ofthe mobile station; 

wherein for a first of slid nubile station location estimators, when estimating 
a location of one ofthe mobi/e s^s, said first estimator is dependent upon a result 
from a first component included in one ofthe following (a) through (c) component 
categories, and for a second/of said mobile station location estimators, when 
estimating a location of oniof the mobile stations, said second estimator is dependent 
upon a result from a seconl component included in a different one ofthe following 
(a) through (c) component categories wherein for at least one instance of locating one 
^ n,nhil« station- »j ««* ™* ^nntnrr provide different location 

estimates : 

(a) a category of pattern recognition components for estimating a 
location of thl mobile station from a pattern of wireless signal 
characteristid^ plurality of time delayed signal strengths ofthe 
wireless sigril measurements provided by said corresponding data; 

(b) a catekory of triangulation components for estimating a location of 
: fation, wherein said triangulation components utilize timing 



the mobile 



measureme its of wireless signals from their said corresponding data 
between the mobile station and three ofthe communication stations for 
determinin 5 a location estimate ofthe mobile station, wherein said 
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measurements are a function of a sfgnal time delay between the mobile 
station and at least one communicat ion station CS of the three 
communication stations, said [1 least one of the three] communication 
station[s]_CS being attached tl the ground , and wherein there is a 
res ponding portion of the Lnal t iming measurements that are obtained 
Hnrinp a plurality of wireless/sig nal transmissions between the mobile 
station and CS. with at least/one o f the transmissions being from the 
mobile station to CS ; / 

(c) a category of signal Ltocessing components for estimating a 
location of the mobile statlc^usirjg wireless signals received at the mobile 
station from the non-terreltrial transmitting stations, wherein said wireless 
signals provide time valuk and said signal processing components 
determine at least one differential between the time values for the wireless 
signals transmitted by tjo of the non-terrestrial transmitting stations; 
wherein said interface includes a component for communicating on a 
predetermined communications niwork for communicating with at least one of said 
first and second estimators and thlreby receiving, from said at least one estimator, 
said corresponding location estimate of the mobile station; and 

a resulting estimator for letermining a likely location estimate of a particular 
mobile station, said resulting estimator receives one or more of said corresponding 
location estimates for the particular mobile station from said interface, said resulting 
estimator having at least one of: (i) a selector for selecting at least one preferred 
location estimate from said coiesponding location estimates, said likely location 
estimate being at least as dependent on said preferred location estimate as any other of 
said corresponding location estimates, and (ii) a combiner for combining said 
corresponding location estimates for obtaining said likely location estimate. 
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174 (Amended) A method for locating a mobile Ration, comprising: 
providing access to a plurality of mobile station location estimators for estimating 
locations of mobile stations, such that for each of at least/some of the mobile stations, 
when one or more of said location estimators are supped with correspond data 
obtained from measurements of wireless signals transmitted between: 

(i) the mobile station, and / 

(ii) at least one of: (1) a network of Communication stations 
cooperatively linked for use i locating the mobile stations, and (2) 
one or more non-terrestrial w/reless signal transmitting stations, , 

then said one or more location estimators each/output corresponding location 
estimates of a geographical location of the m/bile station; 

receiving a request for locating a partic/lar one of the mobile stations; 
first obtaining, from a first of said motile station location estimators, a first 
location estimate of the particular mobilfiati/when said corresponding data for 
said first estimator is input to said first 4m4>r, said first estimator being dependent 
upon a result from a first component included in one of the component categones (a) 
through (e) following the step of second obtaining; 

second obtaining from a second^ said mobile station location estimators, a 
second-location estimate of the par/icular mobile station when said corresponding 
data for said second estimator is i/put to said second estimator, said second estimator 
being dependent upon a result fr/m a second component included in a component 
category (a) through (e) following different from said component category havmg said 
first rnmimn- -win far a /least one instance of locating one of the mobile 
^ ^ first m - ~^/^™tnr S wnvirtr ^nt location estimates: 

(a)a category/of pattern recognition components, wherein each said 
pattern recognition component estimates a location of one of the 
mobile stains from a pattern ofjnultipath si pnal characteristics 
including /plurality of time delayed signal strengths of the wireless 
signal meLrements provided by said corresponding data for said 
30 pattern recognition component; 
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(b)a category of trainable mobile fetation location estimating 
components for estimating a location of the mobile station, wherein 
each said trainable mobile statio/i location estimating component is 
capable of being trained to associate: (i) each location of a plurality of 
geographical locations with Ql) corresponding measurements of 
wireless signals transmitted between some one of said mobile stations 
and the network of commurfication stations, wherein said some mobile 
station is approximately atJuie location; 

(c)a category of triangulatjon components for estimating a location of 
the mobile station, whereili said triangulation components utilize 
timing measurements of Xireless signals from their said corresponding 
data between the mobile fetation and three of the communication 
stations for determining jl lotion/estimate of the mobile station, 
wherein said measuremin|Ureyfunction of a signal time delay 
between the particular liobile station and at least one communication 
station CS o f the threelcornmunication stations, said [at least one of 
the three] communicalion stations] CS being attached to the ground, 
and wherein there is J cor res ponding p o rtion of the signal timing 
measurement * that ar t obtaine d during a plurality of wireless signal 
transmissions hetwe ii the mob ile station and CS. with at least one of 
the transmissions beiW from the m obile station to CS; 

(d) a category of angje of arrival components for estimating a location 
of said particular mibile station, wherein each of said angle of arrival 
components determine a location estimate of the mobile station using a 
direction from whiih wireless signals arrive at at least one of the 
communication stations from the mobile station; 

(e) a category of signal processing components for estimating a 
location of the mobile station using wireless signals received at the 
mobile station f/om the non-terrestrial transmitting stations, wherein 
said wireless siinals provide time values, and said signal processing 
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components determine at least one differential between the time values 
for the wireless signals trar/smitted by two of the non-terrestrial 
transmitting stations; 
generating a resulting location estimate of the particular mobile station, said 
resulting location estimate being dependent upon an estimate of the particular mobile 
station from at least one of said first And second mobile station location estimators 
when said corresponding data for safid at least one of the first and second estimators is 
input to said at least one of the fir/t and second estimators; 

wherein said step of gene/ating includes at least one of the substeps (i) and (ii) 
following: (i) identifying at leasjLoneVeferred location estimate from said first and 
second location estimates, saidfesulting location estimate being at least as dependent 
on said preferred location estintaWaTany other of said corresponding location 
estimates obtained, and (ii) combining said first and second location estimates for 
obtaining said resulting location estimate. 
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1 79. (Amended) A method for locating a wireless mobile station, comprising: 
repeatedly performing the following steps (Al) through (A3) for tracking the 
mobile station; 

(Al) receiving a location estimate of the mobile station said location estimate 

5 obtained from using at least one of (a) and (b) following: 

(a) first data obtained from wireless/timing signals received by the 
mobile station from one or more satellites, wherein said timing signals 
from each of the one or more satellites identify a locus of locations of 
the mobile station; and 

10 (b) second data obtained from tifme delays of wireless signals 

^transmitted between the mobi/e station and one or more transceivers of 
a plurality of transceivers cooperatively linked together for use in 
locating the mobile station, iUiereifl said time delays identify a locus of 
locations of the mobile from at lekstlone of the transceivers i and 

15 wherein for one of the one o^OTe/transceivers. the time delays are 

obtained from signals transmitted during a plurality of wireless signal 
transmissions between the mobile station and the one transceiver, with 
at least one of the transmissions being from the mobile station to the 
one transceiver ; 

20 wherein an instance of each ot (a) and (b) are used at some time during the 

tracking of the mobile station for determining a respective location during the 

tracking of the mobile station; 

(A2) determining a likely location of the mobile station by determining a 

likely roadway upon which the mobile station is located; 
25 (A3) providing informaticm indicative of said likely location information for 

displaying on a display device a representation of a location of the mobile station with 

a map having roadways thereon. 
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Please enter the following new claims: 



1 80. (New) The method of Claim 85, wherein for at least said mobile station 
MS 0 , said manner by which said first and second estimators determine said first and 
second likely geographical ranges is such that said first and second likely 
geographical ranges are determined independently of one another. 

181. (New) A location system for locating a mobile station MS using wireless 
signal measurements obtained from transmissions between said mobile station MS 
and a network of location transceivers, wherein said transceivers are cooperatively 
linked for use in locating the mobile stations/ the improvement characterized by: 

a communications interface for routing/to each of one or more location estimators 
corresponding input data for estimating one or more initial locations of said mobile 
station MS, wherein said corresponding iriput data is obtained using measurements of 
wireless signals obtained from transmissions between (i) and (ii) following: 

(i) the mobile station MS, at A corresponding geographical location, and 

(ii) the network of transceive 
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a location estimate adjuster for djfnv 
mobile station MS using a first initiaJlloc 



ng an additional location estimate of said 
:stimate generated by a first of said 



location estimators, wherein said additional location estimate is determined using 
other location estimates generated py said first location estimator previously to the 
generation of said first initial location estimate, wherein said additional location 
estimate is determined using known locations corresponding to said other location 
estimates; and 

an output gateway for transmitting, to a predetermined destination, a resulting 
location estimate that is dependent upon one or more of said first initial location 
estimate and said additional pcation estimate. 

182. (New) The method Jf £la m 85, wherein said at least one communication 
station transmits a first wireles^Jjg ml to the MS and receives in response to said first 
wireless signal, a responsive/^igml'from the MS, and any intermediary devices for 
transmitting signals between safld MS and the communication stations are terrestrial. 
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183. (New) The method of Claim 182, wherein said plurality of communication 
stations includes at least some communication stations that are able to provide voice 
communication between the mobile station MS and another party, wherein the 
communication travels through a public switched telephone network, and the mobile 
station is hand-held. 

184 (New) The method of Claim 183, whereiii said communication between the 
mobile station MS and the another party uses one of the following wireless 
transmission techniques: CDMA, TDMA, GSM, AMPS, and NAMPS. 

185. (New) The method of Claim 85yfurther including providing a wireless 
transmission to a second mobile statiop; wherein said second mobile is capable of 
moving toward the mobileistation 

186. (New) Th^methoM of CJ&im 85, wherein said angulation technique 
determines both saikdMancQ between a first instance of the at least one 
communication static/n an^^e MS, and said wireless signal angle-of-arrival between 
the MS and a second instance of the at least one communication station. 

1 87. (New) Tfie nafethod of Claim 97, wherein said one or more location 
evaluators perform/at least three of the following techniques (i), (ii) and (iii). 

188. (NewVThe method of Claim 97, wherein said mobile station MS is included 
a mobile tel^hone that communicates with at least some of said communication 
stations usmg one of the following wireless transmission techniques: CDMA, TDMA, 
GSM, AMPS, and NAMPS. 

1 89. (New) The method of C^Wj#fwherein said step of transmitting includes 
transmitting said resulting infpjtfiation on the Internet. 

190. (New) The method of Claimf99 further including a step of receiving said 
input data from a commercial mobile radio service provider (CMRS), and the at least 
one communication station CS is one oflinclnMed in and co-located with a base station 



of said CMRS that is in two way cc 



cation with the mobile station. 



191. (New) The method of Claim 997 wherein said third technique uses a time 
difference of arrival of wireless signals transmitted between the mobile station MS3 
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and the communication station CS for determining a locus of points having a 
hyperbolic shape. 

192. (New) The method of Claim 99, wherein the communication station CS 
transmits a first wireless signal to the MS 3 and receives in response to said first 
wireless signal, a responsive signal from the MS3, andany intermediary devices for 
transmitting signals between the MS3 and the communication stations are terrestrial. 

193. (New) The method of Claim 99, whereiniaid step of first transmitting 
includes responding to an Internet request to loca/e the first mobile station. 

194. (New) The method of Claim 193, wherein the first mobile station is a 
moving vehicle. 

195. (New) The method of Claim 97, wherein said third technique includes 
performing one of: a least squares process/ partial least squares process, and a principle 

decomposition process. / 

196. (New) The method of Clain/85, further including a step of requesting the 

mobile station MS to raise its {transmission power level. 

197. (New) The lAioiAsys/em of Claim 100, wherein said location determiner 
includes a snap to roXUdjl wherein said resulting location information of said 
mobile station MS ideniwC vehicle route near an intermediate location determined 
using said likely geogSphiCal location LE. 

198. (New) The metnod of Claim 100 further including a step of transmitting said 
resulting location estimate via one of the Internet and a public switched telephone 

network. / 

199. (New) W method of Claim 85 further including a step of transmitting said 
resulting location4timate via one of the Internet and a public switched telephone 
network. 

200. (Nev/) The method of Claim 97, wherein said transmitting includes 
transmitting {aid resulting information via one of the Internet and a public switched 
telephone ni 
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201. (New) The method of Claim 101 further including a step of transmitting said 
further location estimate via one of the Internet and^apublic switched telephone 
network. 

202. (New) The method of Claim 106/wherein at least one of said adaptable 
location estimators adapts by one of: 

associating, for eAi oLt least^ome of said data collections, said geographical 
location representation^) V Aetata collection with said set of said wireless signal 
measurements (a2) ofjheda^ collection; and 

determining a stafeal similarity between (bl) and (b2) following: (bl) wireless 
signal measurements gained from transmissions between said particular mobile 
Nstation and the netofork, and (b2) said wireless signal measurements (a2) of the data 
collections in sand archive. 

203. (Ne/) A method for locating a mobile statioi MS, of a plurality of mobile 
stations, using wireless signal data obtained from transmissions between said mobile 
station MS and a plurality of fixed location receivers/wherein each said receiver is 
capable of at least wirelessly detecting said mobile s/ations, comprising : 
providing a plurality of data instances, wherein/for each of a plurality 
geographical locations, there is one of said data instances having (al) and (a2) 
following: 

(al) a representation of the geographical location 

(a2) corresponding multipath ^ate^information of wireless signal 

data obtained using transmissio 

and said receivers, wherein the^n 

approximately the geographical location of (al); 
providing a plurality of location estimators for locating the mobile stations, 
wherein for a set, C, having at least some ojthe location estimators, (bl) - (b3) 
following hold: 

(b 1 ) for each said location estimator of C, there is a predetermined 
corresponding collection if receivers from which the location 
estimator receives a corr/sponding input of wireless signal multipath 



ieW£en one of said mobile stations 



ation transmits from 
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data obtained from one of said mobile stations whose location is to be 
determined by the location estimator; 

(b2) for determining locations of sa/d mobile stations, each said 
location estimator of C is dependent ipon (i) and (ii) following: (i) 
(al) and (a2) of at least some of said/data instances, and (ii) multipath 
information from wireless signals communicated between the mobile 
stations and said predetermined co/responding collection of receivers; 
(b3) for at least two of said location estimators of C, their 
predetermined corresponding cojfections of receivers are different; 
determining, using each of one or more ofkid location estimators of C, one or 
more location estimates of the mobile station jllS when an occurrence of said wireless 
signal multipath data is obtained from wirelesfs signals received from the mobile 
station MS by the corresponding collection off receivers; 

transmitting, to a predetermined destination, via a communications network, 



resulting information related to the locatio 
resulting information is obtained from saijj^ne 

204. (New) The method of Claim 
the mobile stations, each of the locatio 



mobile station MS, wherein said 
or more of said location estimates. 
L erein when determining locations of 
change their location 



estimates when there are changes to thefolurality of data instances. 

205. (New) The method of Clain/203, wherein at least some of the receivers are 
co-located, wherein there is a pluralit/ of sites each having a plurality of the receivers 

co-located therewith. 

206. (New) The method of Claim 203, wherein said step of providing includes 
calibrating, for each of the plu/ality geographical locations, (al) with (a2) using 

wireless signal transmissions frori having a GPS receiver therein. 

207. (New) The method of Claim 203, wherein at least one of the location 
estimators performs the following step: 

determining one or more l/kely location estimates for MS by identifying a 
similarity between (i) and (iiVfollowing: (i) multipath characteristics determined from 
wireless signals communica/ed between the mobile station MS and the transceivers, 



66 



and (ii) the multipath information of (a2) for a collection of one or more of the 
geographical locations. 

208. (New) The method of Claim 203, wherein at least one of the location 
estimators performs the following step 

statistically correlating (cl) and (c2) /Following: 

(cl) values that are a funct/on of at least one of: a signal strength 
5 and a signal time delay of wifeless signals between said mobile station 

MS and the transceivers, 
(c2) values that are a funfction of at least one of signal strength and a 
signal time delay of wireless signals provided by (a2) for at least some 
of the data instances 

10 wherein an output from the correlating step is dependent upon the representations 

(al) of the at least some of the data instances. 

209 (New) The method of Claim 208, wherein the step of statistically correlating 
includes performing one of a statistical^dreksion between (a2) for at least some of the 
data instances, and multipath informaporf fijbm wireless signals received for the 
mobile station MS. 

210. (New) The method of Claftn 20V^herein at least some of said receivers are 
substantially co-located with base stations of a commercial mobile radio service 
provider (CMRS), wherein each of said base stations support two way voice 
communication with the mobile stations via a plurality antennas at said base station, 

5 and the two way voice communication is provided by one of the following wireless 
transmission techniques: CDMA, TDMA, GSM, AMPS, and NAMPS. 

211. (New) The method of Claim 210, wherein at least some of said receivers are 
included within transceivers a|t said base stations, wherein said transceivers support 
the two way voice communication with the mobile stations. 

212. (New) The method of Claim 210, wherein said one or more location 
estimates are for substantially a same location of the mobile station MS, and further 
including a step of resolving location ambiguities between said location estimates. 
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213. (New) The method of Claim 212, wherein said JStep of resolving includes 
determining for each of one or more of said location estimates, one or more of: 

(a) a corresponding likelihood value that said mobile station MS is within the 
location estimate; / 

(b) a condition related to a corresponding velocity or change of velocity of the 
mobile station MS coinciding with the location estimate; 

(c) a condition related to a corresponding terrain of the location estimate; and 

(d) a consistency with a previous instance /of locating the mobile station MS. 

214. (New) The method of Claim 212, wheriin said step of resolving includes 
performing a most likely location estimation procedure using said location estimates 
for thereby determining a most likely location off the mobile station MS. 

215. (New) The method of Claim 214, whferein for at least some of the location 
estimators of C, their predetermined corresponding collections of receivers are 
different from one another, and the mobile stflt^l MS is terrestrial. 

216. (New) The method of Claim 212^hferfein one or more of said location 
estimators includes a statistical prediction jpclimque. 

217. (New) The method of Claim 21ZvAre^said step of resolving includes 
detecting a clustering of at least some of said one or more location estimates for 
determining a most likely location of thi mobile station MS. 

218. (New) The method of Claim 212, wherein for each of said location 
estimators of C, said predetermined corresponding collection receivers has at least 
one of said receivers that is different/from said predetermined corresponding 
collection of receivers for a different one of said location estimators. 

219. (New) The method of Claim 203, wherein said step of determining includes 
obtaining a location estimate of thfe mobile station MS from less than all of said 
location estimators. / 

220. (New) The method of /Claim 219, wherein for each of at least some of said 
location estimators, the corresponding collection of receivers detects wireless 
multipath signals from a geographical area different from the predetermined 
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corresponding collection of receivers for said at l&ast some of said location 
estimators. 

221. (New) The method of Claim 220, whejein at least one of said one or more 
location estimators uses input indicative of additional of said receivers detecting the 
mobile station MS. 

222. (New) The method of Claim 203, wherein at least some of said receivers are 
included in a base station network of a comrnfercial mobile radio service provider, 
wherein there is a further step of the commei/cial mobile radio service provider 
outputting a request for the mobile station MS to raise its transmission power. 

223. (New) The method of Claim 203, fturther including a step of calibrating at 
least one of said location estimators using Said plurality of data instances. 

224. (New) The method of Claim 203/said step of transmitting includes 
outputting said resulting information using one of a public switched network and the 
Internet. 

225. (New) The method of Claim 2j 
resulting information from said one or more 
step of obtaining includes one or more/of: 

(c 1 ) snapping a location of tie mobile station MS to a vehicle traffic route; 
(c2) detecting a clustering cff said one or more location estimates for 
determining a most likely location of the mobile station MS; and 
(c3) using, for each of saiJ& one or more location estimates, a corresponding 
likelihood value for determining said resulting information. 

226. (New) A method for /ocating a mobile station MS, of a plurality of mobile 
stations, using wireless signal data obtained from transmissions between said mobile 
station MS and a plurality of land borne wireless receivers, wherein each said receiver 
is capable of at least wirelessly detecting said mobile stations, comprising: 

obtaining data indicative of wireless signal multipath at a plurality of known 
locations; 



further including a step of obtaining said 
said location estimates, wherein said 
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deriving, for each of at least some of the plurality of known locations, 
corresponding multipath information indicative otfthe wireless signal multipath at the 

known location; / 
10 storing, for each location L of the known locations, an instance of (al) and (a2) 

following: / 
(al ) a representation of L, and 

(a2) said corresponding muMpath information, wherein said 
corresponding multipath information is indicative of the wireless 
j 5 signal multipath at the locatiori L; 

activating one or more of a plurality of lJcation estimators for determining one or 
more of location estimates of the mobile station MS, wherein (bl) - (b3) following: 
(bl) for each said location/estimator, there is a corresponding 
collection of receivers from Ihiok the location estimator receives a 
corresponding input of wirejf^fllnal multipath data when a location 
estimate of the mobile statiM Msjis determined by the location 
estimator; / Vy 1 ^ — ' 

(b2) each of the locatiol estimators performs a step of determining 
one or more likely locatioh estimates for MS by identifying a similarity 
between (i) and (ii) following: (i) multipath characteristics determined 
from wireless signals cojfimunicated between the mobile station MS 
and the corresponding collection of receivers, and (ii) the multipath 
information of (a2) for L collection of one or more of the locations; 
(b3) for each of said lo/cation estimators, the corresponding collection 
of receivers is different from the corresponding collection of receivers 
for a different one off said location estimators; 
determining, from said one or Lie location estimates, a most likely location of 

the mobile station MS; / 

outputting, to a predeterminefd destination, via a communications network, 
35 resulting information related to the location of the mobile station MS, wherein said 
resulting information is obtainefl from said one or more of said location estimates. 
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227. (New) The method of Claim 226 further including, for each of at least some 
of said one or more activated location estimators, the step of determining one or more 
likely location estimates identifies the similarity u/ing at least one: a time value 
obtained from wireless multipath signals betweerfthe MS and the corresponding 
collection of receivers, a signal strength value obtained from wireless multipath 
signals between the MS and the corresponding/collection of receivers, a value 
indicative of whether there is a wireless comrAunication between the MS and a 
receiver not in the corresponding collection if receivers, and a difference in wireless 
signal data between MS transmissions at different transmission powers. 

228. (New) The method of Claim 223/ wherein said step of identifying includes 
recognizing a pattern between (cl) and (c2). 

229. (New) The method of Claim 222, further including performing said three 
steps of obtaining, deriving and storing 4p7atJdly, wherein at least one performance 
of said three steps occurs prior to said^erj/of/activating and another performance 
occurs after said step of activating. 

230. (New) The method of ClaiZi 22*2, wherein at least some of said receivers are 
substantially co-located with base stations of a commercial mobile radio service 
provider (CMRS), wherein each of said base stations support two way voice 
communication with the mobile stations via a plurality antennas at said base station, 
and the two way voice communication is provided by one of the following wireless 
transmission techniques: CDMA, TDMA, GSM, AMPS, and NAMPS. 

231. (New) The method of Claim 222, further including a step of receiving a 
request for locating the mobije station for one or more of: 

(cl) locating a vehicle; 
(c2) locating an emergency caller; 
(c3) routing a vehicle 
(c4) locating a chik 
(c5) tracking a vehi'cle; and 
(c6) locating a parolee. 
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232. (New) An apparatus for locating a mobile station MS, of a plurality of 
mobile stations, using wireless signal data obtained from transmissions between said 
mobile station MS and a plurality of wireless recovers, wherein each said receiver is 
capable of wirelessly detecting said mobile statidns, comprising: 
5 a data repository for storing, for each of a plurality of known locations, a plurality 

of instances of (al) and (a2) following: / 

(al) a location representation of the known location, and 
(a2) corresponding multipatp information, wherein said 
corresponding multipath information is indicative of the wireless 
10 signal multipath at the known location; 

a plurality of location estimators for determining one or more of location 
estimates of the mobile station MS, wherejjh (bl) - (b3) following: 

(bl) for each said location estimator, there is a predetermined 
corresponding collection off one/te more of said receivers from which 
15 the location estimator receives^cirresponding input of wireless signal 

multipath data obtained flrom one bf said mobile stations whose 
location is to be deteimiiheyibl we location estimator; 
(b2) for determining/locations of said mobile stations, each said 
location estimator is dependent upon (i) and (ii) following: (i) (al) and 
20 (a2) of at least some off said instances, and (ii) multipath information 

from wireless signals/communicated between the mobile stations and 
said predetermined Corresponding collection of said receivers; 
(b3) for each of said location estimators, said predetermined 
corresponding collection has at least one of said receivers that is 
25 different from saifl predetermined corresponding collection for a 

different one of said location estimators; 
a resolver for determining from said one or more location estimates a likely 
location of the mobile station MS. 

233. (New) The apparatus of Claim 232, wherein at least some of said receivers 
are substantially co-located with base stations of a commercial mobile radio service 
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provider (CMRS), wherein each of said base stationsf support two way voice 
communication with the mobile station MS via a plurality antennas at said base 
station, and the two way voice communication is prbvided by one of the following 
wireless transmission techniques: CDMA, TDMa! GSM, AMPS, and NAMPS. 

234. (New) The apparatus of Claim 233, wheifein at least some of said receivers 
are included within transceivers at said base statiohs, wherein said transceivers are 
able to support the two way voice communicatiori with the mobile station MS. 

235. (New) The apparatus of Claim 234 further including an output gateway for 
transmitting, on one of a public telephone switching network and the Internet, an 
output indicative of said likely location to a predetermined destination, wherein said 
output gateway performs one or more of: / 

(a) outputs said output in a format According to said predetermined 
destination; 

(b) outputs said output accordingly^ ^yfency for outputting said 
output; and 

(c) determines said output by snjj 
transportation route. / 

236. (New) The apparatus of Claim 23W, wherein said resolver includes: 

a location predictor for predicting I subsequent location of the mobile station 
MS by accessing data indicative of at least one estimated path for the mobile station 

MS. / 

237. (New) The apparatus of Claim/234, wherein said resolver includes: 

an evaluator for determining onfe or more of: (i) whether one of said location 
estimates implies that the mobile statiin MS has an excessive expected speed, (ii) 
whether one of said location estimate* implies that the mobile station MS has an 
excessive expected speed for an area/having said one location estimate, (iii) whether 
one of said location estimates impl/es that the mobile station MS has an excessive 
expected change in velocity; (iv) ^hether one of said location estimates implies that 
the mobile station MS is travellirfg a known transportation pathway. 

238. (New) The apparatus of Claim 234, wherein said resolver includes: 



ing said likely location to a 
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an evaluate* for determining a value indicalve of a likelihood that the mobile 
station MS is at a corresponding one of said location estimates, wherein said evaluator 
determines said value as a function of a past performance of one of said location 
estimators that determined said corresponding ole of said location estimates. 

239. (New) The apparatus of Claim 234, wMerein said resolver includes: 

an evaluator for determining a value indicative of a likelihood that the mobile 
station MS is at a corresponding one of said loiation estimates, L, wherein said 
evaluator determines said value as a function df one of a similarity and a dissimilarity 
between one or more occurrences of said mulApath data of (a2), wherein the known 
locations of (al) for each occurrence of said Jiultipath data is within an area 
represented by L or determined to be near L Lording to a predetermined criteria. 

240. (New) A method for locating a lahd borne mobile station MS using 
wireless signal data obtained from transmissions between the mobile station MS and 
one or more of a plurality of land borne whiles communication stations, comprising: 

receiving wireless signal data indiciyC/df one or more wireless transmissions 
between the land borne mobile station MSfet Uinknown location and the 
communication stations, wherein the moieJj^iMS and the communication 
stations wirelessly receive and transmit ti one another during an instance of locating 
the mobile station MS, and wherein durihg the instance, each, if any, intermediary 
device for assisting in transmitting wire/ess information between the mobile station 
MS and the communication stations is land borne; 

first obtaining one or more values/V, wherein each value V is indicative of a 
difference in arrival times of the wire/ess signals between: (i) the mobile station MS 
and some one of the communication Lions, and (ii) the mobile station MS and a 
different one of the communication stations; 

first determining one or more representations, R, of locations for MS from a first 
location technique, wherein the firj( location technique determines each 
representation R using at least onefof the values V; 

second obtaining one or mori occurrences of directional data, wherein each 
occurrence of the directional datiis indicative of an angular orientation about one of 
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the communication stations CS of a direction of the wiriess transmissions to CS 

from the MS; / 

second determining one or more MS candidate locations using a second location 
technique, wherein the second location technique dete/mines each of the candidate 
locations using at least one occurrence of the directional data, and wherein each value 
obtained that is indicative of an instance of one of** difference in arrival tunes of 
the wireless signals does not substantially affect the/determination of at least one of 

the MS candidate locations; / 

determining a resulting location estimate of tri mobile station MS using at least 
the one or more representations R, and at least oni of the one or more MS candidate 
locations, wherein the resulting location identified a location of the mobile station MS 
in a stationary coordinate system. / r\ 

241. (New) The method of Claim 240, wHoAfe Jt least one of the 
communication stations is co-located with a bMdn of a commercial mobile 
radio service provider (CMRS) that is in two JyUimunication with the mobile 
station MS for receiving at least a portion of L transmissions for the instance of 

locating the mobile station MS. / 

242. (New) The method of Claim 240 Jwherein said step of first determining 
includes providing said at least one value v/to a site remote from the mobile station 
MS for performing the step of first determining. 

243. (New) The method of Claim 9± wherein at least one of said second and 
third techniques includes a step of determining a likely geographical location of the 
mobile station MS, wherein (dl) - (d3) fallowing hold: 

(dl) the step of determining is dependent upon multipath data of the 

corresponding input data/wherein the multipath data is obtained from 
wireless signal multipJ information communicated between the mobile 
station MS and the con/munication stations, 
(d2) the step of determining is dependent upon (i) and (ii) following: (i) a 

representation of ea/of a plurality of geographical locations and (ii) for 
each of the geograp/ical locations, corresponding multipath information 
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previously obtained using transmissions between some mobile station 
and the communication stations, when the/some mobile station 
transmited from approximately the geographical location, 
(d3) the step of determining includes a step ofl selecting one or more of the 
geographical location representations thit are likely to be approximate to 
the unknown location. 
244.(New) The location system of Claim 1 1 1 J wherein the one or more location 
estimators include at least one of the following techiiiques (a), and (c): 

providing a plurality of requests for location information, each request related to 
a location of one of said mobile stations, to one orftnore mobile station location 
estimators such that when said location estimators/ are supplied with input data having 
values obtained from wireless signal measuremeritsMbjained via transmissions 
between said mobile stations and the transceiverJVsjtid one or more location 
estimators perform at least one of the followinattecMiques (a), and (b): 

(a) a first technique for determining/? location of the mobile station 
MS, wherein (al) - (a3) following hok 

(al) the first technique is dependent upon multipath data of a first 
corresponding portion of said input data, wherein the multipath 
data is obtained from wireless signal multipath information 
communicated betweep the mobile station MS and the 
transceivers, 

(a2) the first technique is dependent upon (i) and (ii) following: (i) a 
representation of eadh of a plurality of geographical locations and 
(ii) for each of the geographical locations, corresponding 
multipath information previously obtained using transmissions 
between some mobile station and the transceivers, when the 
some mobile station transmitted from approximately the 
geographical location, 
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(a3) the first technique selects one or mora of the geographical 

location representations that are likew to be approximate to the 
mobile station MS; 

(b) a second technique for determining a likely location of the mobile 
station MS, wherein said second technique includes the steps of (bl) and 
(b2) following: 

(bl) calibrating, for each of a pluralitl geographical locations, (i) and 
(ii) following: (i) a representation of the geographical location 
with (ii) for the geographical location, corresponding multipath 
information indicative of multfpath signals previously 
transmitted between some mobile station and the transceivers, 
when the some mobile statioA transmitted from approximately 
the geographical location; 

(b2) determining one or more mk^ location estimates for MS by 
identifying a similarity tettJeeb (i) and (ii) following: (i) 
multipath characteristics UepW^ from wireless signals 
communicated between tne mobile station MS and the 
transceivers, and (ii) the multipath information of (bl)(ii) for a 
collection of one or more of the geographical locations; 

(c) a third technique for determining a likely location of the mobile station 
MS, wherein said third technique uses a statistical correlation for correlating 
(cl) and (c2) following: 

(cl) values that are a Junction of at least one of: a signal strength 
and a signal time delay/of wireless signals between said mobile station 
MS and the transceivers, and 

(c2) information indicative of: a plurality of collections of wireless 
signal measurements, wherein for each said collection, there is a 
known location S where said collection is obtained from transmissions 
between said transceivers and some mobile station at the location S for 
said some mobile/station; 
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wherein said correlation is usedifor/^termining that the mobile station MS 
is within a corresponding geografchiy*reaT 
245 . (New) The method of Claim 1 IV wherein the step of determining a 
resulting location includes performing a third technique for determining a likely 
location of the mobile station MS, wherein (a) - (c) following hold: 

(a) the third technique isj&ependent upon multipath data of a third 
corresponding portion of said input data, wherein the multipath data is 
obtained from wireless signal multipath information communicated 
between the mobilf station MS and the tranceivers, 

(b) the third techrtiqufyis dependent upon (bl) and (b2) following: (bl) a 
represenMitortafJeach of a plurality of geographical locations and (b2) for 
each of thVgefrfgraphical locations, corresponding multipath information 
previously Aamed using transmissions between some mobile station and 
the transceivers/ when the some mobile station transmitted from 
approximately the geographical location, 

(c) the third technique selects one or more of the geographical location 
representations that are likely to be approximate to at least one location of 
the mobile sjation MS. 

246. (New) The method of Claim 121, fartW including the steps of: 
providing communication between the mobile station and another party via at 

least one of the terrestrial stations, ivherein the/ommunication travels through a 

public switched telephone network; I I 

requesting one or more of me^afoyestimates in response to signals received 

from a commercial mobile radi()-s^te1n/wirelessly communicating with the mobile 

station; / 

transmitting, via at least one o/a public switched telephone network and the 
Internet, at least one location of dfe mobile station to one of: a public safety answering 
point, a police unit, and a party/equesting the location of the mobile station. 



78 



10 



247. (New) The method of Claim 121, wherein said two way communication 
between the mobile station and the terrestrial stations uses one of: CDMA, TDMA, 



GSM, NAMPS. 



/ 



248. (New) The method of Claim 1 33, further including the steps of: 
providing communication between the mobile station and another party via at 

least one of the communication stations, wherein the communication travels through a 

public switched telephone network; / 

requesting one or more of the location estimates in response to signals received 

from a commercial mobile radio system wirelessly communicating with the mobile 

station; 

transmitting, via at least one of a public switched telephone network and the 
Internet, at least one location of the mobile itation to one of: a public safety answering 
point, a police unit, and a party requesting Ae Acatitfn of the mobile station. 

249. (New) The method of Claim 1 3J, U^Hmcluding the steps of: 

providing communication between thi mobile jtjition and another party via at 
least one of the communication stations, vfhe^mthe communication travels through a 
public switched telephone network; 

requesting one or more of the locatioti estimates in response to signals received 
from a commercial mobile radio system firelessly communicating with the mobile 



station; 

transmitting, via at least one of a p 
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lie switched telephone network and the 
Internet, at least one location of the morjile station to one of: a public safety answering 
point, a police unit, and a party requesting the location of the mobile station. 



REMARKS 



Objections to Claims 139. and 159-162. 

Regarding the Examiner's objections to Claim 139, Applicants have modified this claim 
so that the term "combination of one or more" is now - collection of one or more --. The 
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Examiner also stated that "combination of one or more of (a) through (c)" is unclear 
suggesting that the "(a) through (c)" should *- (a) through (d) --. It is believed that this 
objection has been overcome in that the paragraph corresponding to the label "(d)" has been 
deleted. Accordingly, it is believed that Claim 139 is now in condition for allowance. 

Regarding the Examiner's objection to Claim 159, "(B4)" has been changed to - (B3) - 
as the Examiner indicated. Accordingly, is it believed this claim is flow in condition for 
allowance. Additionally, since Claim 159 is believed to now be in condition for allowance, 
as per the Examiner's comments, it is believed that Claims 160-162 are also in condition for 
allowance in that these latter claims are dependent on Cl^irn 159. 

Additional amendments to the Claims. 

A number of the claims have been voluntarily modified to better describe what 
Applicant's believe to be the novel aspects of their invention. In particular, most of the 
modifications narrow the scope of the claims. Applicant's believe such narrowing is prudent 
to, e.g., protect Applicant's claim coverage from prior art that is currently UNKNOWN but 
may subsequently come to light. Further note some claims have also broadened. However, it 
is believed that such broadening is well within the scope of the novel aspects of the 
invention. Thus, it is believed that Claims 85-179 are in condition for allowance. 

New Claims. 

New Claims 1 80 to 245 have been added. Of these new claims, Claims 1 80, 1 82 - 202, 
and 240 - 245 are dependent upon previously allowed (or only objected to) Claims 85 - 179. 
Accordingly, it is believed these new claims are allowable at least due to their dependence on 
believed allowable Claims 85 - 179. 

Regarding new Claim 180, this claim recites a "location estimate adjuster" for generating 
an additional mobile station MS location estimate from an initial location estimate generated 
by a mobile station location estimator. The additional location estimate is determined using 
other location estimates previously generated by the same location estimator that generated 
the initial location estimate. Moreover, it is also recited in this claim that such previously 
generated "other" location estimates of a mobile station have corresponding "known 
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locations", and that these known locations are also used in generating the additional location 
estimate. It is believed that this location estimate adjuster in combination with the other 
features recited in Claim 181 are particularly novel and patentable. 

Regarding new independent Claim 203, this claim recites a method of providing a 
plurality of mobile station location estimators for estimating a location of a mobile station. 
For each of the location estimators, their mobile station location estimates are dependent 
upon multipath information from wireless signals communicated between the mobile station 
and a predetermined collection of receivers that are capable of wirelessly detecting mobile 
stations. Moreover, this claim also states that for at least two of the location estimators, their 
corresponding collections of receivers are different. It is believed that at least these aspects 
make this claim patentable over all known prior art. Moreover, should the Examiner 
determine that there is prior art to the filing date of the present application, the Examiner is 
invited to review the additional enclosed documentation related to this claim in U.S. 
Provisional Patent Application No. 60/025,855 filed Sept. 9, 1996 (also denoted herein as 
the '855 Application) from which the present application claims benefit. In particular, this 
provisional patent application describes multiple location estimators (e.g., neural network 
based location estimators) whose mobile station location estimates (denoted as "First Order 
Models" or "FOMs" therein) are dependent on multipath wireless signals and wherein there 
is a substantially different set of (base station) receivers from which at least two of the 
location estimators receive multipath signal data. Since the enclosed provisional application 
is lengthy, Applicants have yellow tagged and highlighted portions of this provisional that are 
applicable to the present claim. In particular, the following portions of the '855 Application 
are noteworthy: page 17, the last paragraph, through page 18, line 12; page 79 from the 
heading "Neural Net With Genetic Adaptation Model" (line 1 1) to just before the heading 
"Coverage Area Determination" (line 31); page 80, lines 27-29; page 81, the first full 
paragraph; and Fig. NN-9. 

New Claims 204-225 and 228-231 are dependent upon Claim 203 (either directly or via 
an intermediate claim). Accordingly, it is believed that these claims are also patentable at 
least due to their dependence upon Claim 203. 
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Regarding new independent Claim 226, this claim recites a method for locating a mobile 
station having a plurality of location estimators, wherein each of the location estimators uses 
multipath signals for identifying a similarity with stored multipath information, and, for each 
of the location estimators, the collection of receivers from which it receives input is different 
from the collection of receivers for another one of the location estimators. It is believed that 
this claim is patentable for similar reasoning as for Claim 203. 

New Claim 227 is dependent upon Claim 226 and accordingly is believed to be 
patentable at least due to this dependence. 

Regarding new independent Claim 232, this claim recites an apparatus for locating a 
mobile station (MS) including: 

(a) a data repository having location representations, and for each of the locations, 
corresponding multipath information obtained from the location, 

(b) a plurality of location estimators for determining the location of the mobile 
station MS, wherein in determining a location of a mobile station, each of the 
location estimators use multipath data from the mobile station being located as 
well as multipath information in the data repository. Moreover, for each of the 
location estimators, the collection of receivers from which the location estimator 
receives multipath data input from the mobile station is different from such a 
collection of receivers for a different one of the location estimators, 

(c) a resolver for determining a likely location of the mobile station MS from the 
one or more location estimates obtained from the plurality of location estimators. 

It is believed that Claim 232 is patentable over all known prior art. Moreover, as with Claims 
203 and 226, the U.S. Provisional Patent Application '855 included herein describes each of 
the features (a)-(c) above. For example, one enablement of this claim in the '855 Application 
is the following: 

(i) the data repository can be the location signature data base (described, e.g., in 
red tagged Figs 3.1 and. 4, these figures being substantially equivalent to 
Figs 6 and 8 of the present application), or more particularly, the Neural Net 
Training Data Base (Fig. 3.1). Other passages in the specification are also 
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tagged in red (i.e., page 18, lines 1-13; and page 80, lines 27-29) provide 
additional support, 

(ii) the plurality of location estimators can be the neural network based FOMs 
discussed hereinabove, and 

(iii) the resolver can be the hypothesis evaluator (shown in Fig. 3.1, and a brief 
discussion provided in the '855 Application commencing at the orange tag 
on page 102, line 28 proceeding to page 105, line 3). 

Additionally, note that there are other enablements of Claim 232; in the '833 
Application, including interpreting at least some of the plurality of location estimators as a 
neural network based FOM in series with the context adjuster (Figs 3.1 and 4, and page 54, 
line 4 to line 31, and page 106, line 7 to page 107, line 18). 

New Claims 233-239 are dependent upon Claim 232 and accordingly are believed to be 
patentable at least due to this dependence. 

Regarding new independent Claim 240, this claim recites the use of two techniques for 
determining the location of a land borne mobile station (MS), wherein a first technique 
determines a difference in arrival times of wireless signals communicated between the MS 
and a communication station, and, a second technique for determining the MS location which 
uses directional data indicative of an angular orientation about one of the communication 
stations for determining a candidate location(s) of the mobile station MS. Moreover, the 
candidate location(s) are determined by the second location technique such that "each value 
obtained that is indicative of an instance of one of the difference in arrival times of the 
wireless signals does not substantially affect the determination of at least one of the MS 
candidate locations". Finally, a resulting location estimate of mobile station MS is 
determined using at least one location output from each of the two location techniques. It is 
believed that no known prior art provides this combination of steps. Moreover, it is believed 
that the prior art provides no suggestion of performing this combination of steps for locating 
a land borne mobile station. 

Further note that Claim 240 is believed to be enabled by c 855 Application. In that the 
'855 Application describes a "mobile base station" (MBS) having a direction determining 
antenna therein for determining "directional data" indicative of an angular orientation about 
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the MBS (e.g., page 132, lines 24-28). Moreover, the MBS communicates mobile station 
(MS) location information to a location center so that the location of the MS can be further 
refined using, e.g., a wireless signal time difference of arrival technique (FOM) (see Fig. 4 of 
the '855 Application, wherein the "MOBILE BASE MODEL" and the "DISTANCE 
MODEL" are shown). 

Additionally, note that also included herewith is a U.S. Disclosure Document having 
Document Disclosure No. 378766, filed June 8, 1995, wherein the immediately above 
described features for Claim 240 are also illustrated. In particular, page 1 of the Document 
Disclosure is a figure showing substantially the same architecture for a location center 
(denoted a "Location System" or "LS" in the Disclosure Document) as is also shown in Fig. 4 
of the c 855 Application, and also shown in Fig. 8 of the present application. Note that in 
each of these figures there is both a "DISTANCE MODEL" and a "MOBILE BASE 
STATION MODEL" for determining the location of a mobile station (which is referred to in 
the Disclosure Document as a "location unit" or "LU"). Moreover, page 2, paragraphs 9 and 
10 discuss the obtaining of "direction data", and page 4, lines 13-15 has a pseudo-code 
command, "SEND any new location data related to the location of the LU" for sending such 
information to the "LS" (i.e., the Location System of page 1). 

A check in the amount of $1,617.00 is enclosed as payment of: (a) $345.00 for a 
Request for Continued Examination (RCE), (b^^S^OQ.for a Request for a Three (3) Monthe 
Extension of Time, and (c^SST^OQ, for the fees for the additional 6 independent claims and 
the additional 62 dependent claims. _It is believed that no further fees are due with this 
Amendment and Response. However, in the event that additional fees are due, please contact 
the Applicant named hereinbelow by phone preferably as soon as possible (phone numbers 
being: 303-863-2975 and/or 303-2730267). 
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Applicants respectfully submit that the claims are in condition for allowance and request 
the Examiner's favorable consideration and passage to issuance thereof. 
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